STATE OF CALIFORNIA - STATE AND CONSUMER SERVICES AGENCY GOVERNOR EDMUND G. BROWN JR.

BUILDING STANDARDS COMMISSION
2525 Natomas Park Drive, Suite 130

Sacramento, California 95833-2936

(916)263-0916  FAX (916) 263-0959

February 15, 2011

Alice D. Atkins, City Clerk
City of Monrovia

415 South lvy Ave.
Monrovia, CA 91016

Dear Ms. Atkins:

This letter is to acknowledge receipt on December 13, 2010 of the City of Monrovia
submittal pertaining to Ordinance No. 2010-16 with findings and is acceptable for filing.
Your filing attests to your understanding that according to Health and Safety Code
Section 17958.7 no modification or change to the California Building Standards Code
shall become effective or operative for any purpose until the finding and the modification
or change have been filed with the California Building Standards Commission (the
Commission).

This letter attests only to the filing of these local modifications with the Commission,
which is not authorized by law to determine the merit of the filing.

As a reminder, local modifications are specific to a particular edition of the Code. They
must be readopted and filed with the Commission in order to remain in effect when the
next triennial edition of the Code is published. In addition, should you receive Fire
Protection District ordinances for ratification, it is required to submit the ratified
ordinances to the Department of Housing and Community Development [H&SC Section
13869.7(c)], attention State Housing Law Program Manager, rather than the
Commission.

If you have any questions or need any further information, you may contact me at
(916) 263-0916.

Sincerely,

M. Rodrlguez
Associate Construction Analyst

ccC: Chron
Local Filings
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Office of the City Clerk

December 8, 2010

Building Standards Commission

State of California — State Consumer Services Agency
2525 Natomas Park Drive, Suite 130

Sacramento, California 95833

Re: Adoption of California Building Standards for City of Monrovia, California
City Ordinance Number 2010-16.

To whom it may concern:

Enclosed is a certified copy of Ordinance Number 2010-16 adopted by the Monrovia City
Council at their regular City Council Meeting of December 7, 2010.

Please verify receipt of this correspondence in writing to:

Alice D. Atkins, CMC, City Clerk
City of Monrovia

415 South Ivy Avenue

Monrovia, California 91016

Should you have any questions, please feel free to contact Ms. Atkins at 626.932-5505 or
e-mail to aatkins(@ci.monrovia.ca.us.

Sincerely,

L}7¢sz’ 7 et
Kris Ryan

Adminstrative Clerk
Office of the City Clerk
City of Monrovia

Enc: 1

415 South Ivy Avenue Monrovia, California 91016-2888 (626) 932-5505






ORDINANCE NO. 2010-16

AN ORDINANCE OF THE CITY COUNCIL OF THE CITY OF MONROVIA,
CALIFORNIA, AMENDING TITLE 15 OF THE MONROVIA MUNICIPAL
CODE, ADOPTING BY REFERENCE THE 2010 EDITION OF THE
CALIFORNIA BUILDING STANDARDS CODE, KNOWN AS THE
CALIFORNIA CODE OF REGULATIONS (TITLE 24, PART 2 VOLUME 1
AND TITLE 24, PART 2.5 VOLUME 2), BASED ON THE 2009
INTERNATIONAL BUILDING CODE; THE 2010 CALIFORNIA
MECHANICAL CODE (TITLE 24, PART 4), BASED ON THE 2009
UNIFORM MECHANICAL CODE; THE 2010 CALIFORNIA ELECTRICAL
CODE (TITLE 24, PART 3), BASED ON THE 2008 NATIONAL
ELECTRICAL CODE; THE 2010 CALIFORNIA PLUMBING CODE (TITLE
24, PART 5), BASED ON THE 2009 UNIFORM PLUMBING CODE; THE
CALIFORNIA RESIDENTIAL CODE (TITLE 24, PART 2.5), BASED ON
THE 2009 INTERNATIONAL RESIDENTIAL CODE, THE 2010
CALIFORNIA GREEN BUILDING STANDARDS CODE (CALGREEN)
(TITLE 24, PART 11), CALIFORNIA BUILDING STANDARDS
COMMISSION; THE 2010 EDITION OF THE CALIFORNIA FIRE CODE
(TITLE 24, PART 9); READOPTING THE 2001 CALIFORNIA BUILDING
CONSERVATION CODE, THE 1997 EDITION OF THE UNIFORM
HOUSING CODE, THE 1997 EDITION OF THE ADMINISTRATIVE CODE,
2000 EDITION OF THE BUILDING SECURITY CODE, AND CERTAIN
AMENDMENTS, ADDITIONS AND DELETIONS THERETO, AND
MAKING FINDINGS ACCORDING TO LAW

THE CITY COUNCIL OF THE CITY OF MONROVIA DOES ORDAIN AS FOLLOWS

SECTION 1. Chapter 15.04 of the Monrovia Municipal Code is hereby amended as
follows (existing sections un-affected by this Ordinance shall remain in effect):

“‘Chapter 15.04
CODES ADOPTED
§ 15.04.010 Adoption.

The following codes are hereby adopted by reference, with the exception of the additions,
deletions and amendments set forth in this chapter:

(A) Building Code.

(1) Adoption. Except as hereinafter provided, the California Building Code, 2010
Edition (Cal. Code of Regulations Title 24, Part 2), is hereby adopted by reference as the
Building Code of the City of Monrovia. A copy of the Building Code of the city shall be
maintained in the office of the City Clerk, and shall be made available for public inspection while
the code is in force.



(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
Building Code shall be deemed guilty of a misdemeanor, and each such person shall be
deemed guilty of a separate offense for each and every day or portion thereof during which any
violation of any of the provisions of the Building Code is committed, continued or permitted, and
shall be punishable as provided in § 1.16.010 of this code.

(B) Mechanical Code.

(1)  Adoption. Except as hereinafter provided, the California Mechanical Code, 2010
Edition (Cal. Code of Regulations Title 24, Part 4), is hereby adopted by reference as the
Mechanical Code of the City of Monrovia. A copy of the Mechanical Code of the city shall be
maintained in the office of the City Clerk, and shall be made available for public inspection while
the code is in force.

(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
Mechanical Code shall be deemed guilty of a misdemeanor, and each such person shall be
deemed guilty of a separate offense for each and every day or portion thereof during which any
violation of any of the provisions of the Mechanical Code is committed, continued or permitted,
and shall be punishable as provided in § 1.16.010 of this code.

(C) Plumbing Code.

(1)  Adoption. Except as hereinafter provided, the California Plumbing Code, 2010
Edition (Cal. Code of Regulations, Title 24, Part 5), is hereby adopted by reference as the
Plumbing Code of the city of Monrovia. A copy of the Plumbing Code of the city shall be
maintained in the office of the City Clerk, and shall be made available for public inspection while
the code is in force.

(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
Plumbing Code shall be deemed guilty of a misdemeanor, and each such person shall be
deemed guilty of a separate offense for each and every day or portion thereof during which any
violation of any of the provisions of the Plumbing Code is committed, continued or permitted,
and shall be punishable as provided in § 1.16.010 of this code.

(D) Electrical Code.

(1)  Adoption. Except as hereinafter provided, the 2010 California Electrical Code (Part
3, Title 24, Cal. Code of Regulations) is hereby adopted by reference and incorporated herein
as though set forth in full as the Electrical Code of the City of Monrovia. A copy of the Electrical
Code of the city shall be maintained in the office of the City Clerk, and shall be made available
for public inspection while the code is in force.

(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
Electrical Code shall be deemed guilty of a misdemeanor, and each such person shall be
deemed guilty of a separate offense for each and every day or portion thereof during which any
violation of any of the provisions of the Electrical Code is committed, continued or permitted,

and shall be punishable as provided in § 1.16.010 of this code.

(E) Building Conservation Code.




(1)  Adoption. Except as hereinafter provided, the California Building Conservation
Code, 2001 Edition (Cal. Code of Regulations Title 24, Part 10), is hereby adopted by reference
as the Building Conservation Code of the City of Monrovia. A copy of the Building Conservation
Code of the city shall be maintained in the office of the City Clerk, and shall be made available
for public inspection while the code is in force.

(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
Building Conservation Code shall be deemed guilty of a misdemeanor, and each such person
shall be deemed guilty of a separate offense for each and every day or portion thereof during
which any violation of any of the provisions of the Building Conservation Code is committed,
continued or permitted, and shall be punishable as provided in § 1.16.010 of this code.

(F) Administrative Code.

(1)  Adoption. Except as hereinafter provided, the Uniform Administrative Code, 1997
Edition, is hereby adopted by reference as the Administrative Code of the City of Monrovia. A
copy of the Administrative Code of the city shall be maintained in the office of the City Clerk,
and shall be made available for public inspection while the code is in force.

(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
Administrative Code shall be deemed guilty of a misdemeanor, and each such person shall be
deemed guilty of a separate offense for each and every day or portion thereof during which any
violation of any of the provisions of the Administrative Code is committed, continued or
permitted, and shall be punishable as provided in § 1.16.010 of this code.

(G) Housing Code.

(1)  Adoption. Except as hereinafter provided, the Uniform Housing Code, 1997 Edition
is hereby adopted by reference as the Housing Code of the City of Monrovia. A copy of the
Housing Code of the city shall be maintained in the office of the City Clerk, and shall be made
available for public inspection while the code is in force. ‘

(2) Penalty. Any person, firm or corporation violating any of the provisions of the
Housing Code shall be deemed guilty of a misdemeanor, and each such person shall be
deemed guilty of a separate offense for each and every day or portion thereof during which any
violation of any of the provisions of the Housing Code is committed, continued or permitted, and
shall be punishable as provided in § 1.16.010 of this code.

(H) Building Security Code.

(1)  Adoption. Except as hereinafter provided, the Uniform Building Security Code,
1997 Edition, is hereby adopted by reference as the Building Security Code of the City of
Monrovia. A copy of the Building Security Code of the city shall be maintained in the office of the
City Clerk, and shall be made available for public inspection while the code is in force.

(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
Building Security Code shall be deemed guilty of a misdemeanor, and each such person shall
be deemed guilty of a separate offense for each and every day or portion thereof during which
any violation of any of the provisions of the Building Security Code is committed, continued or
permitted, and shall be punishable as provided in § 1.16.010 of this code.



(I) Solar Energy Code.

(1) Adoption. Except as hereinafter provided, Uniform Solar Energy Code, 2000
Edition, is hereby adopted by reference as the Solar Energy Code of the City of Monrovia. A
copy of the Solar Energy Code of the city shall be maintained in the office of the City Clerk, and
shall be made available for public inspection while the code is in force.

(2) Penalty. Any person, firm or corporation violating any of the provisions of the Solar
Energy Code shall be deemed guilty of a misdemeanor, and each such person shall be deemed
guilty of a separate offense for each and every day or portion thereof during which any violation
of any of the provisions of the Solar Energy Code is committed, continued or permitted, and
shall be punishable as provided in § 1.16.010 of this code.

(J) California Residential Code.

(1) Adoption. Except as hereinafter provided, the California Residential Code, 2010
Edition (Cal. Code of Regulations Title 24, Part 2.5), is hereby adopted by reference as the
California Residential Code of the City of Monrovia. A copy of the California Residential Code of
the City shall be maintained in the office of the City Clerk, and shall be made available for public -
inspection while the code is in force.

(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
California Residential Code shall be deemed guilty of a misdemeanor, and each such person
shall be deemed guilty of a separate offense for each and every day or portion thereof during
which any violation of any of the provisions of the California Residential Code is committed,
continued or permitted, and shall be punishable as provided in § 1.16.010 of this code.

(K) California Green Building Standards Code.

(1) Adoption. Except as hereinafter provided, the California Green Building Standards
Code, 2010 Edition (Cal. Code of Regulations Title 24, Part 2.5), is hereby adopted by reference
as the California Green Building Standards Code of the City of Monrovia. A copy of the
California Green Building Standards Code of the City shall be maintained in the office of the City
Clerk, and shall be made available for public inspection while the code is in force.

(2)  Penalty. Any person, firm or corporation violating any of the provisions of the
California Green Building Standards Code shall be deemed guilty of a misdemeanor, and each
such person shall be deemed guilty of a separate offense for each and every day or portion
thereof during which any violation of any of the provisions of the California Green Building
Standards Code is committed, continued or permitted, and shall be punishable as provided in §

1.16.010 of this code.”
“§ 15.04.020 SUBSTITUTION OF TERMS.

The following word and phrase substitutions are made in all codes adopted in § 15.04.010
wherever they appear:

For the word or phrase: Substitute:
City of City of Monrovia



governing body City Council
jurisdiction City of Monrovia
Board of Appeals Planning Commission”

“§ 15.04.225 SECTION 701A.1 AMENDED—SCOPE,

Section 701A.1 is amended to read as follows:

701A.1 Scope. This chapter applies to building materials, systems and/or assemblies used
in the exterior design and construction of new buildings and additions to existing buildings
located within the Wildland-Urban Interface Fire Area.

RATIONALE: New text incorporates existing buildings into the construction requirements for the
WUI Chapter 7A.

FINDINGS: Local climatic, geographic, and topographic conditions - The City of Monrovia is
located in the County of Los Angeles, and is subject to long periods of dry, hot and windy
climates, which increase the chance of a fire occurring and predispose the City to large
destructive fires. These dry climatic conditions and winds contribute to the rapid spread of even
small fires originating in moderate density housing or vegetation. Incorporating WUI construction
standards for existing construction protects the home itself and its adjacent properties as well.

The geographic layout and contours of the City of Monrovia create barriers for accessibility for
fire suppression forces. Due to the City's close proximity to major fault lines, there is a
significant possibility for multiple fires spreading out of control due to ruptured gas lines and
multiple structural collapses. Because of the major earthquake hazard, an increased protection
level of construction is necessary in the high-hazard WUI area.

The water supply (domestic and fire flow) system within the City is directly affected by the
topographical layout of Monrovia. The distribution system consists of high-low pressure and
gravity systems zones, which carry the water from various reservoirs and storage tanks to
different zones via water pipes. These street mains consist of high-pressure lines and low
pressure lines where the pressure and flows are adequate in most of the areas of the city. This
variation of pressure causes major problems to development, as well as fire suppression forces.
Because of this, an increased level of construction is necessary in the high-hazard WUI area.”

“§ 15.04.230 SECTION 701A.3 AMENDED—APPLICATION.
Section 701A.3 is amended to read as follows:

701A.3 Application. New buildings located in the Wildland-Urban Interface Area shall
comply with the provisions of this chapter.

EXCEPTION:
1. Buildings of an accessory character classified as a Group U occupancy of any

size located at least 50 feet from a Group R-3 structure.




Additions to existing buildings and/or construction of the existing structure located in the
Wildland-Urban Interface Area shall comply with the provisions of this chapter.

EXCEPTION: '
1. Additions made during the previous 60 months to the existing structure less than 10

percent of the original area.

The construction requirements of the existing structure located in the Wildland-Urban Interface
Area is based on the following:

1. Over 10% but less than 50% addition. The construction of the existing structure or
building being added to may be left in place providing the cumulative area of
additions made during the previous 60 months to the existing structure is over 10
percent but less than 50 percent of the original area.

2. 50% or more addition. The construction of the existing structure or building being
added to shall be made to comply with the provisions of this chapter when the
cumulative area of additions made during the previous 60 months to the existing
structure is 50 percent or more of the original area.

RATIONALE: New text specifies types of new structures and thresholds for existing structures
which shall comply with the construction standards of Chapter 7A.

FINDINGS: Local climatic, geographic, and topographic conditions - The City of Monrovia is
located in the County of Los Angeles, and is subject to long periods of dry, hot and windy
climates, which increase the chance of a fire occurring and predispose the City to large
destructive fires. These dry climatic conditions and winds contribute to the rapid spread of even
small fires originating in moderate density housing or vegetation. Incorporating WUI construction
standards for existing construction protects the home itself and its adjacent properties as well.

The geographic layout and contours of the City of Monrovia create barriers for accessibility for
fire suppression forces. Due to the City's close proximity to major fault lines, there is a
significant possibility for multiple fires spreading out of control due to ruptured gas lines and
multiple structural collapses. Because of the major earthquake hazard, an increased protection
level of construction is necessary in the high-hazard WUI area.

The water supply (domestic and fire flow) system within the City is directly affected by the
topographical layout of Monrovia. The distribution system consists of high-low pressure and
gravity systems zones, which carry the water from various reservoirs and storage tanks to
different zones via water pipes. These street mains consist of high-pressure lines and low
pressure lines where the pressure and flows are adequate in most of the areas of the city. This
variation of pressure causes major problems to development, as well as fire suppression forces.
Because of this, an increased level of construction is necessary in the high-hazard WUI area.”

”§ 15.04.240 CHAPTER 9 SECTION 1507.1 AMENDED—FIRE EXTINGUISHING-SYSTEMS.
REQUIREMENTS FOR ROOF COVERINGS.




(B) Section 1507.1 of the Building Code is amended to read as follows:

(A) The first paragraph of Section 1507.1 is revised by adding a new second sentence to
read as follows:

No wood roof covering or roof covering material containing wood or wood products,
whether treated or untreated, may be installed.

EXCEPTION: Additions to Group R, Division 3 Occupancies which have existing wood roof
coverings may be covered with matching materials, provided the new material qualifies as a
Class A or B roof covering.

(B) _Solar panels of photovoltaic systems installed on roofs of structures located in the
Wildland-Urban Interface Area shall be rated Class A.

EXCEPTIONS:

1. Photovoltaic systems covering less than 10% of the entire roof area of the
structure.

2. Photovoltaic systems installed on structures of an accessory character classified
as a Group U occupancy located at least 50 feet from a Group R-3 structure.

(C) Subsections 1505.5 is deleted entirety.

(D) Table 15 amended by referencing a new Footnote 1 at the table title with said footnote
to read as follows:

1. No wood roof covering or roof covering material containing wood or wood products,
whether treated or untreated, may be installed. See Section 1507.1 for exception.

1507.3.1 Deck requirements. Concrete and clay tile shall be installed only over solid
sheathing or spaced structural sheathing boards.

TABLE 1507.3.7
CLAY AND CONCRETE TILE ATTACHMENT b¢

GENERAL - CLAY OR CONCRETE ROOF TILE

Maximum basic | Mean roof Roof slope up to <3:12 | Roof slope 3:12 and over
wind speed height (feet)

(mph)

85 0-60 Minimum slope: 2.5:12 | Two fasteners per tile.
100 0-40 Two fasteners per tile.




100

> 40 - 60

The head of all tiles shall be nailed. The nose of all eave tiles
shall be fastened with approved clips. All rake tiles shall be

nailed with two nails. The nose of all ridge, hip and rake tiles
shall be set in a bead of roofer's mastic.

110

The fastening system shall resist the wind forces in Section

1609.5.2.

120

The fastening system shall resist the wind forces in Section

1609.5.2.

130

The fastening system shall resist the wind forces in Section

1609.5.2.

All

> 60

The fastening system shall resist the wind forces in Section

1609.5.2.

INTERLOCKING CLAY OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGS ¢¢

(Installations on solid sheathing with battens)

Maximum basic | Mean roof Roof slope up to <5:12 | Roof slope Roof slope 12:12
wind speed height (feet) 5:12<12:12 and over
(mph)
85 0-60 Minimum slope is 4:12 | One fastener per | One fastener
tile. Tiles with required for every
installed weight tile. Tiles with
less than 9 Ibs/sq. |installed weight
ft. require a less than 9
minimum of one Ibs./sq. ft. require
fastener per tile a minimum of one
fastener per tile.
100 > 40-60 The head of all tiles shall be nailed. The nose of all eave tiles
shall be fastened with approved clips. All rake tiles shall be
nailed with two nails The nose of all ridge, hip and rake tiles
shall be set in a bead of roofer's mastic.
110 0-60 The fastening system shall resist the wind forces in Section
1609.5.2.
120 0-60 The fastening system shall resist the wind forces in Section
1609.5.2.
130 0-60 The fastening system shall resist the wind forces in Section
1609.5.2.
All > 60 The fastening system shall resist the wind forces in Section
1609.5.2.

TABLE 1507.3.7

CLAY AND CONCRETE TILE ATTACHMENT (Cont'd)




INTERLOCKING CLAY OR CONCRETE ROOF TILE WITH PROJECTING ANCHOR LUGS

(Installations on solid sheathing without battens)

Maximum basic | Mean roof Minimum All roof slopes 4 units vertical in 12 units horizontal

wind speed height (feet) .

(mph) Maximum slope 7 units vertical in 12 units horizontal

85 0-60 One fastener per tile.

100 0-40 One fastener per tile.

100 >40 - 60 The head of all tiles shall be nailed. The nose of all eave tiles
shall be fastened with approved clips. All rake tiles shall be
nailed with two nails The nose of all ridge, hip and rake tiles
shall be set in a bead of roofer's mastic.

110 0-60 The fastening system shall resist the wind forces in Section
1609.5.2.

120 0-60 The fastening system shall resist the wind forces in Section
1609.5.2.

130 0-60 The fastening system shall resist the wind forces in Section
1609.5.2.

All > 60 The fastening system shall resist the wind forces in Section
1609.5.2.

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 mile per hour = 0.447 m/s, 1 pound per square

foot = 4.882 kg/m2.

a Minimum fastener size. Hot dipped galvanized ring shank or other corrosion-resistant nails
not less than No. 11 gage with 5/16-inch head. Fasteners shall be long enough to penetrate into
the sheathing 0.75 inch or through the thickness of the sheathing, whichever is less. Attaching

wire for clay and concrete tile shall not be smaller than 0.083 inch and shall be copper, brass or

stainless steel.

b Snow areas. A minimum of two fasteners per tile are required or battens and one fastener.
¢ Roof slopes greater than 24:12. The nose of all tiles shall be securely fastened.

d  Horizontal battens. Battens shall be not less than tinch by 2 inch nominal. Provisions shall
be made for drainage by a minimum of 1/8-inch riser at each nail or by 4-foot-long battens with
at least a 0.5-inch separation between battens. Horizontal battens are required for slopes over

7:12.

e.  Perimeter fastening areas include three tile courses but not less than 36 inches from either
side of hips or ridges and edges of eaves and gable rakes.

RATIONALE: Requires all new rooftop photovoltaic systems in the WUI to comply with Class A
standards, with some exceptions.



FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of Los
Angeles, and is subject to long periods of dry, hot and windy climates, which increase the
chance of a fire occurring and predispose the City to large destructive fires. These dry climatic
conditions and winds contribute to the rapid spread of even small fires originating in moderate
density housing or vegetation. Requiring Class A solar panels on rooftops protects the home
itself and its adjacent properties as well.”

“§ 15.04.270 Chapter 16 Amended Structural Design 16-01.  Section 1613.6.1 of the 2010
Edition of the California Building Code is amended to read as follows:

1613.6.1 Assumption of flexible diaphragm. Add the following text at the end of Section
12.3.1.1 of ASCE 7: ‘

Diaphragms constructed of wood structural panels or untopped steel decking shall also be
permitted to be idealized as flexible, provided all of the following conditions are met:

1. Toppings of concrete or similar materials are not placed over wood structural panel
diaphragms except for nonstructural toppings no greater than 1 % inches (38 mm) thick.

2. Each line of vertical elements of the seismic-force-resisting system complies with the
allowable story drift of Table 12.12-1.

3. Vertical elements of the seismic-force-resisting system are light-framed walls sheathed with
wood structural panels rated for shear resistance or steel sheets.

4. Portions of wood structural panel diaphragms that cantilever beyond the vertical elements of
the lateral seismic-force-resisting system are designed in accordance with Section 4.2.5.2 of
AF&PA SDPWS.

RATIONALE:

This proposed amendment changes “lateral” to “seismic” to reflect consistency of the application
of this provision.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification emphasize that the design concern is for seismic-force-
resisting elements and therefore need to be incorporated into the code to assure that new
buildings and structures and additions or alterations to existing buildings or structures are
designed and constructed in accordance with the scope and objectives of the International
Building Code.

Structural Design16-02. Equation 16-44 of Section 1613.6.7 of the 2010 Edition of the
California Building Code is amended to read as follows:

_ C dé‘max

S
M —+

(Equation 16-44)



where:
Cq = Deflection amplification factor in Table 12.2-1 of ASCE 7.

dmax = Maximum displacement defined in Section 12.8.4.3 of ASCE 7.

RATIONALE:

The inclusion of the importance factor in this equation has the unintended consequence of
reducing the minimum seismic separation distance for important facilites such as hospital,
school, police and fire station, etc. from adjoining structures. The proposal to omit the
importance factor from Equation 16-44 will ensure that a safe seismic separation distance is
provided. This proposed amendment is a continuation of an amendment adopted during
previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to omit the importance factor in the equation ensures
that a safe seismic separation distance is maintained for important facilities from adjoining
structures and therefore need to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed and
constructed in accordance with the scope and objectives of the International Building Code.

Structural Design 16-03. Section 1613.8 is added to Chapter 16 of the 2010 Edition of the
California Building Code to read as follows:

1613.8 ASCE 7, Table 12.8-2. Modify ASCE 7 Table 12.8-2 by adding the following:

B Structure Type C, X
Eccentrically braced steel frames_and buckling-restrained braced 0.03 0.756
frames (0.0731)* |

RATIONALE:

The steel Buckling Restrained Braced Frame (BRBF) system was first approved for use in the
2003 NEHRP Provisions. The values for the approximate period perimeters C, and x were also
approved as part of that original BSSC Proposal 6-6R (2003). It was an oversight that these
parameters were not carried forward into the 2005 Edition of the ASCE 7. Currently, these two
factors can be found in Appendix R of AISC 341-05. There, they function only as a placeholder
that will be removed in the next version upon approval by ASCE 7 Task Committee on Seismic.
This proposed amendment is a continuation of an amendment adopted during previous code
adoption cycles.



FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed amendment provides clarification on the design parameters for
BRBF members and therefore needs to be incorporated into the code to assure that new
buildings and structures and additions or alterations to existing buildings or structures are
designed and constructed in accordance with the scope and objectives of the International
Building Code and ASCE 7-05.

Structural Design 16-04. Section 1613.9 is added to Chapter 16 of the 2010 Edition of the
California Building Code to read as follows:

1613.9 ASCE 7, 12.2.3.1, Exception 3. Modify ASCE 7 Section 12.2.3.1 Exception 3 to read as
follows:

3. Detached one and two family dwellings up to two stories in height of light frame
construction.

RATIONALE:

Observed damages to one and two family dwellings of light frame construction after the
Northridge Earthquake may have been partially attributed to vertical irregularities common to
this type of occupancy and construction. In an effort to improve quality of construction and
incorporate lesson learned from studies after the Northridge Earthquake, the proposed
modification to ASCE 7-05 Section 12.2.3.1 by limiting the number of stories and height of the
structure to two stories will significantly minimize the impact of vertical irregularities and
concentration of inelastic behavior from mixed structural systems. This proposed amendment is
a continuation of an amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to limit mixed structural system to two stories is
intended to improve quality of construction by reducing potential damages that may result from
vertical irregularities of the structural system in buildings subject to high seismic load and
therefore need to be incorporated into the code to assure that new buildings and structures and
additions or alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.

Structural Design 16-05. Section 1613.10 is added to Chapter 16 of the 2010 Edition of the
California Building Code to read as follows:



1613.10 ASCE 7, Section 12.8.7. Modify ASCE 7 Section 12.8.7 by amending Equation 12.8-
16 as follows: '

g =

PxA[
V- h C
x sx d
(12.8-16)

RATIONALE:

The importance factor, |, was dropped from equation 12.8-16 by mistake while transcribing it
from NEHRP Recommended Provisions (2003) equation 5.2-16. For buildings with importance
factor, 1, higher than 1.0, stability coefficient should include the importance factor. The proposed
modification is consistent with the provisions adopted by OSPHD and DSA-SS as reflected in
Section 1615.10.5 of the 2010 California Building Code. SEAOSC Steel Committee had
supported the proposed modification during the 2007 code adoption process. This proposed
amendment is a continuation of an amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification is intended to improve the likelihood that important and
critical buildings and structures remain operational in the event of an emergency resulting from
seismic activities and therefore need to be incorporated into the code to assure that new
buildings and structures and additions or alterations to existing buildings or structures are
designed and constructed in accordance with the scope and objectives of the International
Building Code.

Structural Design 16-06. Section 1613.11 is added to Chapter 16 of the 2010 Edition of the
California Building Code to read as follows:

1613.11 ASCE 7, Section 12.11.2.2.3. Modify ASCE 7, Section 12.12.4 to read as follows:

12.11.2.2.3 Wood Diaphragms. In wood diaphragms, the continuous ties shall be in
addition to the diaphragm sheathing. Anchorage shall not be accomplished by use of toe
nails or nails subject to withdrawal nor shall wood ledgers or framing be used in cross-grain
bending or cross-grain tension. The diaphragm sheathing shall not be considered effective
as providing ties or struts required by this section.

For_structures assigned to Seismic Design Cateqory D, E or F. wood diaphragms
supporting concrete or masonry walls shall comply with the following:

1.__The spacing of continuous ties shall not exceed 40 feet. Added chords of diaphragms
may be used to form sub diaphragms to transmit the anchorage forces to the main
continuous crossties.

2. The maximum diaphragm shear used to determine the depth of the sub diaphragm shall
not exceed 75% of the maximum diaphragm shear.




RATIONALE:

A joint Structural Engineers Association of Southern California (SEAOSC), Los Angeles County
and Los Angeles City Task Force investigated the performance of concrete and masonry
construction with flexible wood diaphragm failures after the Northridge earthquake. It was
concluded at that time that continuous ties are needed at specified spacing to control cross
grain tension in the interior of the diaphragm. Additionally, there was a need to limit sub
diaphragm allowable shear loads to control combined orthogonal stresses within the diaphragm.
Recognizing the importance and need to continue the recommendation made by the task force
while taking into consideration the improve performances and standards for diaphragm
construction today, this proposal increases the continuous tie spacing limit to 40 ft in lieu of 25 ft
and to use 75% of the allowable code diaphragm shear to determine the depth of the sub-
diaphragm in lieu of the 300 pif and is deemed appropriate and acceptable. Due to the
frequency of this type of failure during the past significant earthquakes, various jurisdictions
within the Los Angeles region have taken this additional step to prevent roof or floor diaphragms
from pulling away from concrete or masonry walls. This proposed amendment is a continuation
of an amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require special anchorage of the diaphragm to the
wall and limit the allowable shear will address special needs for concrete and masonry
construction with flexible wood diaphragm and therefore need to be incorporated into the code
to assure that new buildings and structures and additions or alterations to existing buildings or
structures are designed and constructed in accordance with the scope and objectives of the
International Building Code.

Structural Design 16-07. Section 1613.12 is added to Chapter 16 of the 2010 Edition of the
California Building Code to read as follows:

1613.12 Seismic Design Provisions for Hillside Buildings.

1613.12.1 Purpose. The purpose of this section is to establish minimum requlations for the
design and construction of new buildings and additions to existing buildings when
constructing such buildings on or into slopes steeper than one unit vertical in three units
horizontal (33.3%). These regulations establish _minimum standards for seismic force
resistance to reduce the risk of injury or loss of life in the event of earthquakes.

1613.12.2 Scope. The provisions of this section shall apply to the design of the lateral-force-
resisting system for hillside buildings at and below the base level diaphragm. The desian of
the lateral-force-resisting system above the base level diaphragm shall be in accordance
with the provisions for seismic and wind design as required elsewhere in this division.

Exception: Non-habitable accessory buildings and decks not supporting or supported
from the main building are exempt from these regulations.

1613.12.3 Definitions. For the purposes of this section certain terms are defined as follows:



BASE LEVEL DIAPHRAGM is the floor at, or closest to, the top of the highest level of
the foundation.

DIAPHRAGM ANCHORS are_assemblies that connect a diaphragm to the adjacent
foundation at the uphill diaphragm edge.

DOWNHILL DIRECTION is the descending direction of the slope approximately
perpendicular to the slope contours.

FOUNDATION is concrete or masonry which supports a building, including footings,
stem walls, retaining walls, and grade beams.

FOUNDATION EXTENDING IN THE DOWNHILL DIRECTION is a foundation running
downhill and approximately perpendicular to the uphill foundation.

HILLSIDE BUILDING is any building or portion thereof constructed on or into a slope
steeper than one unit vertical in three units horizontal (33.3%). If only a portion of the
building is supported on or into the slope, these requlations apply to the entire building.

PRIMARY ANCHORS are diaphragm anchors designed for and providing a direct
connection as described in Sections 1613.12.5 and 1613.12.7.3 between the diaphragm

and the uphill foundation.

SECONDARY ANCHORS are diaphragm anchors designed for and providing a
redundant diaphragm to foundation connection, as described in Sections 1613.12.6 and
1613.12.7.4.

UPHILL DIAPHRAGM EDGE is the edge of the diaphragm adjacent and closest to the
highest ground level at the perimeter of the diaphragm.

UPHILL FOUNDATION is the foundation parallel and closest to the uphill diaphragm
edge.

1613.12.4 Analysis and Design.

1613.12.4.1 General. Every hillside building within the scope of this section shall be
analyzed, designed, and constructed in accordance with the provisions of this division.
When the code-prescribed wind design produces greater effects, the wind design shall
govern, but detailing requirements and limitations prescribed in this and referenced
sections shall be followed.

1613.12.4.2 Base Level Diaphragm-Downhill Direction. The following provisions shall
apply to the seismic analysis and design of the connections for the base level diaphragm
in the downhill direction.

1613.12.4.2.1 Base for Lateral Force Design Defined. For seismic forces acting in the
downhill direction, the base of the building shall be the floor at or closest to the top of the
highest level of the foundation.

1613.12.4.2.2 Base Shear. In developing the base shear for seismic design, the
response modification coefficient (R) shall not exceed 5 for bearing wall and building




frame systems. The total base shear shall include the forces tributary to the base level
diaphragm including forces from the base level diaphragm.

1613.12.5 Base Shear Resistance-Primary Anchors.

1613.12.5.1 General. The base shear in the downhill direction shall be resisted through
primary anchors from diaphragm struts provided in the base level diaphragm to the

foundation.

1613.12.5.2 Location of Primary Anchors. A primary anchor and diaphragm strut shall
be provided in line with each foundation extending in the downhill direction. Primary
anchors and diaphragm struts shall also be provided where interior vertical lateral-force-
resisting elements occur above and in contact with the base level diaphragm. The
spacing of primary anchors and diaphragm struts or collectors shall in no case exceed

30 feet (9144 mm).

1613.12.5.3 Design of Primary Anchors and Diaphragm Struts. Primary anchors and
diaphragm struts shall be designed in_accordance with the requirements of Section

1613.12.8.

1613.12.5.4 Limitations. The following lateral-force-resisting elements shall_not be
designed to resist seismic forces below the base level diaphragm in the downhill

direction:

1. Wood structural panel wall sheathing,

2. Cement plaster and lath,

3. Gypsum wallboard, and

4. Tension only braced frames.

Braced frames designed in accordance with the requirements of Section 2205.2.2
may be used to transfer forces from the primary anchors and diaphragm struts to the

foundation provided lateral forces do not induce flexural stresses in any member of
the frame or in the diaphragm struts. Deflections of frames shall account for the
variation in slope of diagonal members when the frame is not rectanqular.

1613.12.6. Base Shear Resistance-Secondary Anchors.

1613.12.6.1 General. In addition to the primary anchors required by Section 1613.12.5,
the base shear in the downhill direction shall be resisted through secondary anchors in
the uphill foundation connected to diaphragm struts in the base level diaphragm.

Exception: Secondary anchors are not required where foundations extending in the
downhill direction spaced at not more than 30 feet (9144 mm) on center extend up to
and are directly connected to the base level diaphragm for at least 70% of the

diaphragm depth.
1613.12.6.2 Secondary Anchor Capacity and Spacing. Secondary anchors at the

base level diaphragm shall be designed for a minimum force equal to the base shear,




including forces tributary to the base level diaphragm, but not less than 600 pounds per

lineal foot (8.76 kN/m). The secondary anchors shall be uniformly distributed along the

uphill diaphragm edge and shall be spaced a maximum of four feet (1219 mm) on
center.,

1613.12.6.3 Design. Secondary anchors and diaphragm struts shall be designed in
accordance with Section 1613.12.8.

1613.12.7 Diaphragms Below the Base Level-Downhill Direction. The following

provisions shall apply to the lateral analysis and design of the connections for all

diaphragms below the base level diaphragm in the downhill direction.

1613.12.7.1 Diaphragm Defined. Every floor level below the base level diaphragm shall
be designed as a diaphragm.

1613.12.7.2 Design Force. Each diaphragm below the base level diaphragm shall be
designed for all tributary loads at that level using a minimum seismic force factor not less
than the base shear coefficient.

1613.12.7.3 Design Force Resistance-Primary Anchors. The design force described
in_Section 1613.12.7.2 shall be resisted through primary anchors from diaphragm struts
provided in each diaphragm to the foundation. Primary anchors shall be provided and
designed in accordance with the requirements and limitations of Section 1613.12.5.

1613.12.7.4 Design Force Resistance-Secondary Anchors.

1613.12.7.4.1 General. In addition to the primary anchors required in Section
1613.12.7.3, the design force in the downhill direction shall be resisted through
secondary anchors in_the uphill foundation connected to diaphragm struts in each

diaphragm below the base level.
Exception: Secondary anchors are not required where foundations extending in the

downhill direction, spaced at not more than 30 feet (9144 mm) on center, extend up
to and are directly connected to each diaphragm below the base level for at least
70% of the diaphragm depth.

1613.12.7.4.2 Secondary Anchor Capacity. Secondary anchors at each diaphragm

below the base level diaphragm shall be designed for a minimum force equal to the
design force but not less than 300 pounds per lineal foot (4.38 kN/m). The secondary
anchors shall be uniformly distributed along the uphill diaphragm edge and shall be
spaced a maximum of four feet (1219 mm) on center.

1613.12.7.4.3 Design. Secondary anchors and diaphragm struts shall be designed in
accordance with Section 1613.12.8.

1613.12.8 Primary and Secondary Anchorage and Diaphragm Strut Design. Primary

and secondary anchors and diaphragm struts shall be designed in accordance with the
following provisions:

1. _Fasteners. All bolted fasteners used to develop connections to wood members shall

be provided with square plate washers at all bolt heads and nuts. Washers shall be




minimum 0.229 inch by 3 inches by 3 inches (5.82 mm by 76 mm by 76 mm) in size.
Nuts shall be tightened to finger tight plus one half (1/2) wrench turn prior to covering

the framing.

2. Fastening. The diaphragm to foundation anchorage shall not be accomplished by the
use of toenailing, nails subject to withdrawal, or wood in cross-grain bending or

cross-grain tension.

3. Size of Wood Members. Wood diaphragm struts collectors, and other wood
members connected to primary anchors shall not be less than three-inch (76 mm)
nominal width. The effects of eccentricity on wood members shall be evaluated as

required per ltem 9.

4. Design. Prima»rv and secondary anchorage, including diaphragm struts, splices, and
collectors shall be designed for 125% of the tributary force.

5. Allowable Stress Increase. The one-third allowable stress increase permitted under
Section 1605.3.2 shall not be taken when the working (allowable) stress design
method is used.

6. Steel Element of Structural Wall anchorage System. The strength design forces for
steel elements of the structural wall anchorage system, with the exception of anchor
bolts_and reinforcing steel, shall be increased by 1.4 times the forces otherwise

required.

7. Primary Anchors. The load path for primary anchors and diaphragm struts shall be
fully developed into the diaphragm and into the foundation. The foundation must be
shown to be adequate to resist the concentrated loads from the primary anchors.

8. Secondary Anchors. The load path for secondary anchors and diaphragm stfuts shall
be fully developed in the diaphragm but need not be developed bevond the
connection to the foundation.

9. Symmetry. All lateral force foundation anchorage and diaphragm strut connections
shall be symmetrical. Eccentric connections may be permitted when demonstrated
by calculation or tests that all components of force have been provided for in the

structural analysis or tests.

10. Wood Ledgers. Wood ledgers shall not be used to resist cross-grain bending or
cross-grain tension.

1613.12.9 Lateral-Force-Resisting Elements Normal to the Downhill Direction.

1613.12.9.1 General. In the direction _normal to the downhill direction, lateral-force-
resisting elements shall be designed in accordance with the requirements of this section.

1613.12.9.2 Base Shear. In developing the base shear for seismic design, the response
modification coefficient (R) shall not exceed 5 for bearing wall and building frame

systems.




1613.12.9.3 Vertical Distribution of Seismic Forces. For seismic forces acting normal
to the downhill direction the distribution of seismic forces over the height of the building
using Section 12.8.3 of ASCE 7 shall be determined using the height measured from the
top of the lowest level of the building foundation.

1613.12.9.4 Drift Limitations. The story drift below the base level diaphragm shall not
exceed 0.007 times the story height at strength design force level. The total drift from the
base level diaphragm to the top of the foundation shall not exceed 3/4 inch (19 mm).
Where the story height or the height from the base level diaphragm to the top of the
foundation varies because of a stepped footing or story offset, the height shall be
measured from the average height of the top of the foundation. The story drift shall not
be reduced by the effect of horizontal diaphragm stiffness.

1613.12.9.5 Distribution of Lateral Forces.

1613.12.9.5.1 General. The design lateral force shall be distributed to lateral-force-
resisting elements of varying heights in _accordance with the stiffness of each
individual element.

1613.12.9.5.2 Wood Structural Panel Sheathed Walls. The stiffness of a stepped

wood _structural panel shear wall_ may be determined by dividing the wall into
adjacent rectangular elements, subject to the same top of wall deflection. Deflections
of shear walls may be estimated by AF&PA SDPWS Section 4.3.2. Sheathing and
fastening requirements for the stiffest section shall be used for the entire wall. Each
section of wall shall be anchored for shear and uplift at each step. The minimum
horizontal length of a step shall be eight feet (2438 mm) and the maximum vertical
height of a step shall be two feet, eight inches (813 mm).

1613.12.9.5.3 Reinforced Concrete or Masonry Shear Walls. Reinforced concrete
or masonry shear walls shall have forces distributed in proportion to the rigidity of
each section of the wall.

1613.12.9.6 Limitations. The following lateral force-resisting-elements shall not be
designed to resist lateral forces below the base level diaphragm in the direction normal
to the downhill direction:

1. Cement plaster and lath,
2. Gypsum wallboard, and

3. Tension-only braced frames.

Braced frames designed in accordance with the requirements of Section 2205.2.2 of
this Code may be designed as lateral-force-resisting elements in the direction normal
to the downhill direction, provided lateral forces do not induce flexural stresses in any
member of the frame. Deflections of frames shall account for the variation in slope of

diagonal members when the frame is not rectanqular.

1613.12.10 Specific Design Provisions.




1613.12.10.1 Footings and Grade Beams. All footings and grade beams shall comply
with the following:

1. Grade beams shall extend at least 12 inches (305 mm) below the lowest
adjacent grade and provide a minimum 24-inch (610 mm) distance horizontally
from the bottom outside face of the grade beam to the face of the descending

slope.

2. Continuous footings shall be reinforced with at least two No. 4 reinforcing bars at
the top and two No. 4 reinforcing bars at the bottom.

3. All main footing and grade beam reinforcement steel shall be bent into the
intersecting footing and fully developed around each corner and intersection.

4. All concrete stem walls shall extend from the foundation and reinforced as
required for concrete or masonry walls.

1613.12.10.2 Protection Against Decay and Termites. All wood to earth separation
shall comply with the following:

1. Where a footing or grade beam extends across a descending slope, the stem
wall, grade beam, or footing shall extend up to a minimum 18 inches (457 mm)

above the highest adjacent grade.
Exception: At paved garage and doorway entrances to the building, the stem

wall need only extend to the finished concrete slab, provided the wood

framing is protected with a moisture proof barrier.

2. Wood ledgers supporting a vertical load of more than 100 pounds per lineal foot
(1.46 kN/m) and located within 48 inches (1219 mm) of adjacent grade are
prohibited. Galvanized steel ledgers and anchor bolts, with or without wood
nailers, or treated or decay resistant sill plates supported on a concrete or

masonry seat, may be used.

1613.12.10.3 Sill Plates. All sill plates and anchorage shall comply with the following:

1. All wood framed walls, including nonbearing walls, when resting on a footing,
foundation, or grade beam stem wall, shall be supported on wood sill plates

bearing on a level surface.

2. Power-driven fasteners shall not be used to anchor sill plates except at interior

nonbearing walls not designed as shear walls.

1613.12.10.4 Column Base Plate Anchorage. The base of isolated wood posts (not
framed into a stud wall) supporting a vertical load of 4,000 pounds (17.8 kN) or more and
the base plate for a steel column shall comply with the following:

1. _When the post or column is supported on a pedestal extending above the top of
a footing or grade beam, the pedestal shall be designed and reinforced as
required for concrete or masonry columns. The pedestal shall be reinforced with




a_minimum of four No. 4 bars extending to the bottom of the footing or grade
beam. The top of exterior pedestals shall be sloped for positive drainage.

2. The base plate anchor bolts or the embedded portion of the post base, and the
vertical reinforcing bars for the pedestal, shall be confined with two No. 4 or three
No. 3 ties within the top five inches (127 mm) of the concrete or masonry
pedestal. The base plate anchor bolts shall be embedded a minimum of 20 bolt
diameters into the concrete or masonry pedestal. The base plate anchor bolts
and post bases shall be galvanized and each anchor bolt shall have at least two

galvanized nuts above the base plate.

1613.12.10.5 Steel Beam to Column Supports. All steel beam to column supports
shall be positively braced in each direction. Steel beams shall have stiffener plates
installed on each side of the beam web at the column. The stiffener plates shall be
welded to each beam flange and the beam web. Each brace connection or structural
member shall consist of at least two 5/8 inch (15.9 mm) diameter machine bolts.

RATIONALE:

Due to the difficulty of fire suppression vehicles accessing winding and narrow hillside
properties and the probabilities for future earthquakes in the Los Angeles region, this technical
amendment is required to address the special needs for buildings constructed on hillside
locations. A joint Structural Engineers Association of Southern California (SEAOSC) and both
the Los Angeles County and Los Angeles City Task Force investigated the performance of
hillside building failures after the Northridge earthquake. Numerous hillside failures resulted in
loss of life and millions of dollars in damage. These criteria were developed to minimize the
damage to these structures and have been in use by both the City and County of Los Angeles
for several years with much success. This proposed amendment is a continuation of an
amendment adopted during previous code adoption cycles.

FINDINGS:

Local Topographical and Geological Conditions — The greater Los Angeles region is a densely
populated area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent 1994
Northridge Earthquake. Additionally, the topography within the Los Angeles region includes
significant hillsides with narrow and winding access that makes timely response by fire
suppression vehicles challenging and difficult. The proposed modification establishes design
parameters to better mitigate and limit property damage that are the results of increased seismic
forces which are imparted upon hillside buildings and structures and therefore need to be
incorporated into the code to assure that new buildings and structures and additions or
alterations to existing buildings or structures are designed and constructed in accordance with
the scope and objectives of the International Building Code.

Structural Design 16-8. Section 1613.13 is added to Chapter 16 of the 2010 Edition of the
California Building Code to read as follows:

1613.13 Suspended Ceilings. Minimum design and installation standards for suspended
ceilings shall be determined in accordance with the requirements of Section 2506.2.1 of this
Code and this subsection.




1613.13.1 Scope. This part contains special requirements for suspended ceilings and
lighting systems. Provisions of Section 13.5.6 of ASCE 7 shall apply except as modified
herein.

1613.13.2 General. The suspended ceilings and lighting systems shall be limited to 6 feet
(1828 mm) below the structural deck unless the lateral bracing is designed by a licensed
engineer or architect.

1613.13.3 Design and Installation Requirements.

1613.13.3.1 Bracing at Discontinuity. Positive bracing to the structure shall be
provided at changes in the ceiling plane elevation or at discontinuities in the ceiling arid

system.

1613.13.3.2 Support for Appendages. Cable trays, electrical conduits and piping shall
be independently supported and independently braced from the structure.

1613.13.3.3 Sprinkler Heads. All sprinkler heads (drops) except fire-resistance-rated
floor/ceiling or roof/ceiling assemblies, shall be designed to allow for free movement of
the sprinkler pipes with oversize rings, sleeves or adaptors through the ceiling tile. in
accordance with Section 13.5.6.2.2 (e) of ASCE 7.

Sprinkler heads penetrating fire-resistance-rated floor/ceiling or roof/ceiling assemblies

shall comply with Section 713 of this Code.

1613.13.3.4 Perimeter Members. A minimum wall angle size of at least a two-inch (51
mm) horizontal leg shall be used at perimeter walls and interior full height partitions. The
first ceiling tile shall maintain 3/4 inch (19 mm) clear from the finish wall surface. An
equivalent alternative detail that will provide sufficient movement due to anticipated
lateral building displacement may be used in lieu of the long leg angle subject to the

approval of the Superintendent of Building.

1613.13.4 Special Requirements for Means of Egress. Suspended ceiling assemblies
located along means of egress serving an occupant load of 30 or more shall comply with the

following provisions.

1613.13.4.1 General. Ceiling suspension systems shall be connected and braced with
vertical hangers attached directly to the structural deck along the means of egress
serving an occupant load of 30 or more and at lobbies accessory to Group A
Occupancies. Spacing of vertical hangers shall not exceed 2 feet (610 mm) on center
along the entire length of the suspended ceiling assembly located along the means of

egress or at the lobby.

1613.13.4.2 Assembly Device. All lay-in_panels shall be secured to the suspension
ceiling assembly with two hold-down clips_minimum for each tile within a 4-foot (1219
mm) radius of the exit lights and exit signs.

1613.13.4.3 Emergency Systems. Independent supports and braces shall be provided
for light fixtures required for exit illumination. Power supply for exit illumination shall
comply with the requirements of Section 1006.3 of this Code.




1613.13.4.4 Supports for Appendage. Separate support from the structural deck shall
be provided for all appendages such as light fixtures, air diffusers, exit signs, and similar

elements.

RATIONALE:

The California Building Code has little to no information regarding the safe design and
construction requirements for ceiling suspension systems subject to seismic loads. It is through
the experience of prior earthquakes, such as the Northridge Earthquake, that this amendment is
proposed so as to minimize the amount of bodily and building damage within the spaces in
which this type of ceiling will be installed. This proposed amendment is a continuation of an
amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles/Long Beach region is a densely
populated area having buildings constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification requiring safe design and construction requirements for
ceiling suspension systems to resist seismic loads is intended to minimize the amount of
damage within a building and therefore need to be incorporated into the code to assure that new
buildings and additions to existing buildings are designed and constructed in accordance with
the scope and objectives of the International Building Code.”

“§ 15.04.280 Chapter 17 Amended Structural Tests and Special Inspections 17- 01.
Section 1704.4 of the 2010 Edition of the California Building Code is amended to read as

follows:

1704.4 Concrete Construction. The special inspections and verifications for concrete
construction shall be as required by this section and Table 1704.4.

Exceptions: Special inspection shall not be required for:

1. Isolated spread concrete footings of buildings three stories or less above grade plane
that are fully supported on earth or rock, where the structural design of the footing is
based on a specified compressive strength, f'c, no greater than 2,500 pounds per square

inch (psi) (17.2 Mpa).

2. Continuous concrete footings supporting walls of buildings three stories or less in height
that are fully supported on earth or rock where:

2.1. The footings support walls of light-frame Construction;
2.2. The footings are designed in accordance with Table 1805.4.2; or

2.3. The structural design of the footing is based on a specified compressive strength,
f'c, no greater than 2,500 pounds per square inch (psi) (17.2 Mpa), regardiess of
the compressive strength specified in the construction documents or used in the
footing construction.



3. Nonstructural concrete slabs supported directly on the ground, including pre-stressed
slabs on grade, where the effective pre-stress in the concrete is less than 150 psi (1.03

Mpa).

64. Concrete patios, driveways and sidewalks, on grade.

RATIONALE:

Results from studies after the 1994 Northridge Earthquake indicated that a lot of the damages
were attributed to lack of quality control during construction resulting in poor performance of the
building or structure. Therefore, the proposed amendment requires special inspection for
concrete with a compressive strength greater than 2,500 pounds per square inch. This
proposed amendment is a continuation of an amendment adopted during previous code
adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require special inspection for concrete with a
compressive strength greater than 2,500 psi to improve quality of control during construction
and therefore need to be incorporated into the code to assure that new buildings and structures
and additions or alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.

Structural Tests and Special Inspections 17-02. Section 1704.8 of the 2010 Edition of the
California Building Code is amended to read as follows:

1704.8 Driven deep foundations_and connection grade beams. Special inspections shall be
performed during installation and testing of driven deep foundation elements as required by
Table 1704.8._Special inspections shall be performed for connection grade beams in
accordance with Section 1704.4 for structures assigned to Seismic Design Category D, E or F.
The approved geotechnical report, and the construction documents prepared by the registered
design professionals, shall be used to determine compliance.

RATIONALE:

Studies after the Northridge Earthquake revealed that great confusion exist in the field over
what is required by the code in the way of special inspection beyond just piles and caissons.
Connecting grade beams used in driven deep foundations will generally act like concrete beams
and should not be treated like typical footings. Section 1704.4 requires concrete beams to have
special inspection, but exempts the footings of buildings three stories or less in height. This
amendment clarifies that the grade beams that connect driven deep foundations are not exempt
from special inspection even if they are used as part of the foundation system. They are an
essential part of the driven deep foundation system and should receive the same level of
inspection, particularly since this type of system must resist the higher seismic demand loads in

this region.



FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require special inspection of connecting grade beams
to ensure adequate performance of the foundation system and therefore need to be
incorporated into the code to assure that new buildings and structures and additions or
alterations to existing buildings or structures are designed and constructed in accordance with
the scope and objectives of the International Building Code.

Structural Tests and Special Inspections 17-03. Section 1704.9 of the 2010 Edition of the
California Building Code is amended to read as follows:

1704.9 Cast-in-place deep foundations_and connection grade beams. Special inspections
shall be performed during installation and testing of cast-in-place deep foundation elements as
required by Table 1704.9._Special inspections shall be performed for connection grade beams in
accordance with Section 1704.4 for structures assigned to Seismic Design Category D, E or F.
The approved geotechnical report, and the construction documents prepared by the registered
design professionals, shall be used to determine compliance.

RATIONALE:

Studies after the Northridge Earthquake revealed that great confusion exist in the field over
what is required by the code in the way of special inspection beyond just piles and caissons.
Connecting grade beams used in cast-in-place deep foundations will generally act like concrete
beams and should not be treated like typical footings. Section 1704.4 requires concrete beams
to have special inspection, but exempts the footings of buildings three stories or less in height.
This amendment clarifies that the grade beams that connect cast-in-place deep foundations are
not exempt from special inspection even if they are used as part of the foundation system. They
are an essential part of the cast-in-place deep foundation system and should receive the same
level of inspection, particularly since this type of system must resist the higher seismic demand
loads in this region.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require special inspection of connecting grade beams
to ensure adequate performance of the foundation system and therefore need to be
incorporated into the code to assure that new buildings and structures and additions or
alterations to existing buildings or structures are designed and constructed in accordance with
the scope and objectives of the International Building Code.

Structural Tests and Special Inspections 17-04. Section 1705.3 of the 2010 Edition of the
California Building Code is amended to read as follows:

1705.3 Seismic resistance. The statement of special inspections shall include seismic
requirements for cases covered in Sections 1705.3.1 through 1705.3.5.



Exception: Seismic requirements are permitted to be excluded from the statement of
special inspections for structures designed and constructed in accordance with the
following:

1. The structure consists of light-frame construction; the design spectral response
acceleration at short periods, Sps, as determined in Section 1613.5.4, does not exceed
0.5g; and the height of the structure does not exceed 35 feet (10 668 mm) above grade
plane; or

2. The structure is constructed using a reinforced masonry structural system or reinforced
concrete structural system; the design spectral response acceleration at short periods,
Sps, as determined in Section 1613.5.4, does not exceed 0.5g, and the height of the
structure does not exceed 25 feet (7620 mm) above grade plane; or

3. Detached one- or two-family dwellings not exceeding two stories above grade plane,
provided the structure_is not assigned to Seismic Design Category D, E or F and does
not have any of the following plan or vertical irregularities in accordance with Section
12.3.2 of ASCE 7:

3.1 Torsional irregularity.

3.2 Nonparallel systems.

3.3 Stiffness irregularity—extreme soft story and soft story.
3.4 Discontinuity in capacity—weak story.

RATIONALE:

In southern California, very few detached one- or two-family dwellings not exceeding two stories
above grade plane are built as “box-type” structures, especially for those in hillside areas and
near the oceanfront. Many steel moment frames or braced frames and/or cantilevered columns
within buildings can still be shown as “regular’ structures by calculations. With the higher
seismic demand placed on buildings and structures in this region, the language in Sections
1705.3 Item 3 of the California Building Code would permit many detached one- or two-family
dwellings not exceeding two stories above grade plane with complex structural elements to be
constructed without the benefit of special inspections. By requiring special inspections, the
quality of major structural elements and connections that affect the vertical and lateral load
resisting systems of the structure will greatly be increased. The exception should only be
allowed for detached one- or two-family dwellings not exceeding two stories above grade plane
assigned to Seismic Design category A, B and C.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require special inspections for detached one- or two-
family dwellings not exceeding two stories above grade plane assigned to Seismic Design
Category D, E and F will help ensure that acceptable standards of workmanship and quality of
construction are provided and therefore needs to be incorporated into the code to assure that



new buildings and structures and additions or alterations to existing buildings or structures are
designed and constructed in accordance with the scope and objectives of the International

Building Code.

Structural Tests and Special Inspections 17-05. Section 1710.1 of the 2010 Edition of the
California Building Code is amended to read as follows:

1710.1 General. Where required by the provisions of Section 1710.2 or 1710.3, the owner shall
employ a—mg&emd—des&g%rp;efese;enal—structural observer to perform structural observations

as defined in Section 1702._The structural observer shall be one of the following individuals:

1. _The reqistered design professional responsible for the structural desian, or

2. A registered design professional designated by the registered des‘iqn’ professional

responsible for the structural design.

Prior to the commencement of observations, the structural observer shall submit to the
building official a ‘written statement identifying the frequency and extent of structural
observations.

The owner or owner's representative shall coordinate and call a preconstruction meeting
between the structural observer, contractors, affected subcontractors and special inspectors.
The structural observer shall preside over the meeting. The purpose of the meeting shall be to
identify the major structural elements and connections that affect the vertical and lateral load
resisting systems of the structure and to review scheduling of the required observations. A
record of the meeting shall be included in the report submitted to the building official.

Observed deficiencies shall be reported in writing to the owner or owner's representative,
special inspector, contractor and the building official. Upon the form prescribed by the building
official, the structural observer shall submit to the building official a written statement at each
significant construction stage stating that the site visits have been made and identifying any
reported deficiencies which, to the best of the structural observer’'s knowledge. have not been
resolved. A final report by the structural observer which states that all observed deficiencies
have been resolved is required before acceptance of the work by the building official.

RATIONALE:

The language in Section 1710.1 of the California Building Code permits the owner to employ
any registered design professional to perform structural observations with minimum guideline.
However, it is important to recognize that the registered design professional responsible for the
structural design has thorough knowledge of the building he/she designed. By requiring the
registered design professional responsible for the structural design or their designee who were
involved with the design to observe the construction, the quality of the observation for major
structural elements and connections that affect the vertical and lateral load resisting systems of
the structure will greatly be increased. Additional requirements are provided to help clarify the
role and duties of the structural observer and the method of reporting and correcting observed




deficiencies to the building official. This proposed amendment is a continuation of an
amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require the registered design professional in
responsible charge for the structural design to observe the construction will help ensure
acceptable standards of workmanship is provided and to improve the quality of the observation
and therefore need to be incorporated into the code to assure that new buildings and structures
and additions or alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.

Structural Tests and Special Inspections 17-06. Section 1710.2 of the 2010 Edition of the
California Building Code is amended to read as follows:

1710.2 Structural observations for seismic resistance. Structural observations shall be
provided for those structures assigned to Seismic Design Category D, E or F, as determined in
Section 1613, where one or more of the following conditions exist:

1. The structure is classified as Occupancy Category Ill or IV in accordance with Table
1604.5.

2. The height of the structure is greater than 75 feet (22860 mm) above the base.

3. The structure i j is classified as Occupancy
Category | or Il in accordance with Table 1604.5, and +s—greatep4haﬁ~m;e—stenes—eae
stories-abeve-grade-plane-a lateral design is required for the structure or portion thereof.

Exception: One-story wood framed Group R-3 and Group U Occupancies less than
2,000 square feet in area, provided the adjacent grade is not steeper than 1 unit vertical
in 10 units horizontal (10% sloped), assigned to Seismic Design Cateqgory D.

4. When so designated by the registered design professional responsible for the structural
design.

5. When such observation is specifically required by the building official.
RATIONALE:

With the higher seismic demand placed on buildings and structures in this region, the language
in Section 1710.2 Item 3 of the California Building Code would permit many low-rise buildings
and structures with complex structural elements to be constructed without the benefit of a
structural observation. By requiring a registered design professional to observe the construction,
the quality of the observation for major structural elements and connections that affect the
vertical and lateral load resisting systems of the structure will greatly be increased. An exception
is provided to permit simple structures and buildings to be excluded. This proposed amendment
is a continuation of an amendment adopted during previous code adoption cycles.




FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require the registered design professional in
responsible charge for the structural design to observe the construction will help ensure
acceptable standards of workmanship is provided and to improve the quality of the observation
and therefore need to be incorporated into the code to assure that new buildings and structures
and additions or alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.”

“§ 15.04.290 Chapter 18 soils and Foundations 18-01. Section 1807.1.4 of the 2010 Edition
of the California Building Code is amended to read as follows:

1807.1.4 Permanent wood foundation systems. Permanent wood foundation systems shall
be designed and installed in accordance with AF&PA PWF. Lumber and plywood shall be
treated in accordance with AWPA U1 (Commodity Specification A, Use Category 4B and
Section 5.2) and shall be identified in accordance with Section 2303.1.8.1. Permanent wood
foundation systems shall not be used for structures assigned to Seismic Design Category D. E
or F.

RATIONALE:

No substantiating data has been provided to show that wood foundation is effective in
supporting buildings and structures during a seismic event while being subject to deterioration
caused by the combined detrimental effect of constant moisture in the soil and wood-destroying
organisms. Wood foundation systems, when they are not properly treated and protected against
deterioration, have performed very poorly and have led to slope failures. Most contractors are
typically accustomed to construction in dry and temperate weather in the Southern California
region and are not generally familiar with the necessary precautions and treatment of wood that
makes it suitable for both seismic event and wet applications. The proposed amendment takes
the precautionary steps to reduce or eliminate potential problems that may result in using wood
foundation systems that experience relatively rapid decay due to the fact that the region does
not experience temperatures cold enough to destroy or retard the growth and proliferation of
wood-destroying organisms. This proposed amendment is a continuation of an amendment
adopted during previous code adoption cycles.

FINDINGS:

Local Climatic and Geological Conditions —~ The greater Los Angeles region is a densely
populated area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent 1994
Northridge Earthquake. In addition, the region is within a climate system capable of producing
major winds, fire and rain related disasters, including but not limited to those caused by the
Santa Ana winds and El Nino (or La Nina) subtropical-like weather. This region is especially
susceptible to more active termite and wood attacking insects and microorganisms. The
proposed modification to prohibit the use of wood foundation systems as well as limit
prescriptive design provisions in an effort to mitigate potential problems or deficiencies due to
the proliferation of wood-destroying organisms and therefore need to be incorporated into the
code to assure that new buildings and structures and additions or alterations to existing



buildings or structures are designed and constructed in accordance with the scope and
objectives of the International Building Code.

Soils and Foundations 18-02. Section 1807.1.6 of the 2010 Edition of the California Building
Code is amended to read as follows:

1807.1.6 Prescriptive design of concrete and masonry foundation walls. Concrete and
masonry foundation walls that are laterally supported at the top and bottom shall be permitted to
be designed and constructed in accordance with this section. Prescriptive design of foundation

walls shall not be used for structures assigned to Seismic Design Category D, E or F.
RATIONALE;

With the higher seismic demand placed on buildings and structures in this region, it is deemed
necessary to take precautionary steps to reduce or eliminate potential problems that may result
by following prescriptive design provisions that does not take into consideration the surrounding
environment. Plain concrete performs poorly in withstanding the cyclic forces resulting from
seismic events. In addition, no substantiating data has been provided to show that under-
reinforced foundation walls are effective in resisting seismic loads and may potentially lead to a
higher risk of failure. It is important that the benefit and expertise of a registered design
professional be obtained to properly analyze the structure and take these issues into
consideration. This proposed amendment is a continuation of an amendment adopted during
previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to prohibit prescriptive design provisions for foundation
walls as plain concrete have performed poorly in withstanding the cyclic forces resulting from
seismic events and to require the walls to be designed by a registered design professional to
ensure that the proper analysis of the structure takes into account the surrounding condition and
therefore need to be incorporated into the code to assure that new buildings and structures and
additions or alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.

Soils and Foundations 18-03. Section 1809.3 of the 2010 Edition of the California Building
Code is amended to read as follows:

1809.3 Stepped footings. The top surface of footings shall be level. The bottom surface of
footings shall be permitted to have a slope not exceeding one unit vertical in 10 units horizontal
(10-percent slope). Footings shall be stepped where it is necessary to change the elevation of
the top surface of the footing or where the surface of the ground slopes more than one unit
vertical in 10 units horizontal (10-percent slope).

For structures assigned to Seismic Design Category D, E or F, the stepping requirement
shall also apply to the top surface of grade beams supporting walls. Footings shall be reinforced
with four 1/2-inch diameter (12.7 mm) deformed reinforcing bars. Two bars shall be place at the
top and bottom of the footings as shown in Figure 1809.3.




STEPPED FOUNDATIONS

FIGURE 1809.3
STEPPED FOOTING

RATIONALE:

With the higher seismic demand placed on buildings and structures in this region, precautionary
steps are proposed to reduce or eliminate potential problems that may result for under
reinforced footings located on sloped surfaces. Requiring minimum reinforcement for stepped
footings is intended to address the problem of poor performance of plain or under-reinforced
footings during a seismic event. This proposed amendment is a continuation of an amendment
adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require minimum reinforcement in stepped footings is
intended to improve performance of buildings and structures and therefore need to be
incorporated into the code to assure that new buildings and structures and additions or
alterations to existing buildings or structures are designed and constructed in accordance with
the scope and objectives of the International Building Code.

Soils and Foundations 18-04. Section 1809.7 and Table 1809.7 of the 2010 Edition of the
California Building Code are amended to read as follows:

1809.7 Prescriptive footings for light-frame construction. Where a specific design is not
provided, concrete or masonry-unit footings supporting walls of light-frame construction shall be
permitted to be designed in accordance with Table 1809.7. Prescriptive footings in Table 1809.7
shall not exceed one story above grade plane for structures assigned to Seismic Design

Category D, E or F.




TABLE 1809.7
PRESCRIPTIVE FOOTINGS SUPPORTING WALLS OF
LIGHT-FRAME CONSTRUCTION # b &de

NUMBER OF
FLOORS WIDTH OF THICKNESS OF
SUPPORTED BY FOOTING FOOTING
THE FOOTING f (inches) (inches)
1 12 6
2 15 6
3 18 8¢9

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm
a. Depth of footings shall be in accordance with Section 1809.4.
b. The ground under the floor shall be permitted to be excavated to the elevation of the top of

the footing.

d. See Section 1908 for additional requirements for concrete footings of structures assigned to
Seismic Design Category C, D, E or F.

e. For thickness of foundation walls, see Section 1807.1.6.

f. Footings shall be permitted to support a roof addition to the stipulated number of floors.

Footings supporting roof only shall be as required for supporting one floor.

RATIONALE:

No substantiating data has been provided to show that under-reinforced footings are effective in
resisting seismic loads and may potentially lead to a higher risk of failure. Therefore, this
proposed amendment requires minimum reinforcement in continuous footings to address the
problem of poor performance of plain or under-reinforced footings during a seismic event. With
the higher seismic demand placed on buildings and structures in this region, precautionary
steps are proposed to reduce or eliminate potential problems that may result by following
prescriptive design provisions for footing that does not take into consideration the surrounding
environment. It was important that the benefit and expertise of a registered design professional
be obtained to properly analysis the structure and takes these issues into consideration. This
amendment reflects the recommendations by the Structural Engineers Association of Southern
California (SEAOSC) and the Los Angeles City Task Force that investigated the poor
performance observed in 1994 Northridge Earthquake. This proposed amendment is a
continuation of an amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to limit the use of the prescriptive design provisions and
under-reinforced or plain concrete is to ensure that the proper analysis of the structure takes
into account the surrounding condition and therefore need to be incorporated into the code to
assure that new buildings and structures and additions or alterations to existing buildings or



structures are designed and constructed in accordance with the scope and objectives of the
International Building Code.

Soils and Foundations 18-05. Section 1809.12 of the 2010 Edition of the California Building
Code is amended to read as follows:

1809.12 Timber footings. Timber footings shall be permitted for buildings of Type V
construction and as otherwise approved by the building official. Such footings shall be treated in
accordance with AWPA U1 (Commodity Specification A, Use Category 4B). Treated timbers are
not required where placed entirely below permanent water level, or where used as capping for
wood piles that project above the water level over submerged or marsh lands. The compressive
stresses perpendicular to grain in untreated timber footing supported upon treated piles shall not
exceed 70 percent of the allowable stresses for the species and grade of timber as specified in
the AF&PA NDS. Timber footings shall not be used in structures assigned to Seismic Design

Category D, Eor F.
RATIONALE:

No substantiating data has been provided to show that timber footings is effective in supporting
buildings and structures during a seismic event while being subject to deterioration caused by
the combined detrimental effect of constant moisture in the soil and wood-destroying organisms.
Timber footings, when they are not properly treated and protected against deterioration, have
performed very poorly. Most contractors are typically accustomed to construction in dry and
temperate weather in the Southern California region and are not generally familiar with the
necessary precautions and treatment of wood that makes it suitable for both seismic event and
wet applications. The proposed amendment takes the precautionary steps to reduce or
eliminate potential problems that may result by using timber footings that experience relatively
rapid decay due to the face that the region does not experience temperatures cold enough to
destroy or retard the growth and proliferation of wood-destroying organisms. This proposed
amendment is a continuation of an amendment adopted during previous code adoption cycles.

FINDINGS:

Local Climatic and Geological Conditions — The greater Los Angeles region is a densely
populated area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent 1994
Northridge Earthquake. In addition, the region is within a climate system capable of producing
major winds, fire and rain related disasters, including but not limited to those caused by the
Santa Ana winds and El Nino (or La Nina) subtropical-ike weather. This region is especially
susceptible to more active termite and wood attacking insects and microorganisms. The
proposed modification to prohibit the use of timber footings in an effort to mitigate potential
problems or deficiencies due to the proliferation of wood-destroying organisms and therefore
need to be incorporated into the code to assure that new buildings and structures and additions
or alterations to existing buildings or structures are designed and constructed in accordance
with the scope and objectives of the International Building Code.

Soils and Foundations 18-06. Section 1810.3.2.4 of the 2010 Edition of the California Building
Code is amended to read as follows:

1810.3.2.4 Timber. Timber deep foundation elements shall be designed as piles or poles in
accordance with AF&PA NDS. Round timber elements shall conform to ASTM D 25. Sawn



timber elements shall conform to DOC PS-20. Timber shall not be used in structures assigned
to Seismic Design Cateqgory D, E or F.,

RATIONALE:

No substantiating data has been provided to show that timber deep foundation is effective in
supporting buildings and structures during a seismic event while being subject to deterioration
caused by the combined detrimental effect of constant moisture in the soil and wood-destroying
organisms. Timber deep foundation, when they are not properly treated and protected against
deterioration, has performed very poorly. Most contractors are typically accustomed to
construction in dry and temperate weather in the Southern California region and are not
generally familiar with the necessary precautions and treatment of wood that makes it suitable
for both seismic event and wet applications. The proposed amendment takes the precautionary
steps to reduce or eliminate potential problems that may result by using timber deep foundation
that experience relatively rapid decay due to the face that the region does not experience
temperatures cold enough to destroy or retard the growth and proliferation of wood-destroying
organisms. This proposed amendment is a continuation of an amendment adopted during
previous code adoption cycles. '

FINDINGS:

Local Climatic and Geological Conditions — The greater Los Angeles region is a densely
populated area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent 1994
Northridge Earthquake. In addition, the region is within a climate system capable of producing
major winds, fire and rain related disasters, including but not limited to those caused by the
Santa Ana winds and El Nino (or La Nina) subtropical-like weather. This region is especially
susceptible to more active termite and wood attacking insects and microorganisms. The
proposed modification to prohibit the use of timber deep foundation in an effort to mitigate
potential problems or deficiencies due to the proliferation of wood-destroying organisms and
therefore need to be incorporated into the code to assure that new buildings and structures and
additions or alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.”

“§ Section 15.04.300 Chapter 19 Concrete 19-01.Section 1908.1 is amended to read as
shown below and Sections 1908.1.11 thru 1908.1.14 is added to Chapter 19 of the 2010 Edition
of the California Building Code to read as follows:

1908.1 General. The text of ACI 318 shall be modified as indicated in Sections 1908.1.1
through 4968-4-461908.1.14.

1908.1.11 ACI 318, Section 21.6.4.1. Modify ACI 318, Section 21.6.4.1. to read as follows:

Where the calculated point of contraflexure is not within the middle half of the member clear
height, provide transverse reinforcement as specified in ACl 318 Sections 21.6.4.1, ltems
(a) through (c), over the full height of the member.

1908.1.12 ACI 318, Section 21.6.4. Modify ACI 318, Section 21.6.4, by adding Section 21.6.4.8
1o read as follows:




21.6.4.8 — At any section where the design strength, oP,, of the column is less than the sum
of the shears V, computed in accordance with ACI| 318 Sections 21.5.4.1 and 21.6.5.1 for all
the beams framing into the column above the level under consideration, transverse
reinforcement as specified in AC| 318 Sections 21.6.4.1 through 21.6.4.3 shall be provided.
For beams framing into opposite sides of the column, the moment components may be
assumed to be of opposite sign. For the determination of the design strength, oP,, of the
column, these moments may be assumed to result from the deformation of the frame in any

one principal axis.

1908.1.13 ACI 318, Section 21.9.4. Modify ACI 318, Section 21.9.4, by adding Section 21.9.4.6
to read as follows:

21.9.4.6 — Walls and portions of walls with P, > 0.35P,_shall not be considered to contribute
to the calculated strength of the structure for resisting earthquake-induced forces. Such
walls shall conform to the requirements of ACl| 318 Section 21.13.

1908.1.14 ACI 318, Section 21.11.6. Modify ACI 318, Section 21.11.6, by adding the following:

Collector and boundary elements in _topping slabs placed over precast floor and roof
elements shall not be less than 3 inches (76 mm) or 6 d,_thick, where d, is the diameter of

the largest reinforcement in the topping slab.
RATIONALE:

This amendment is intended to carry over critical provisions for the design of concrete columns
in moment frames from.the UBC. Increased confinement is critical to the integrity of such
columns and these modifications ensure that it is provided when certain thresholds are
exceeded. -

In addition, this amendment carries over from the UBC a critical provision for the design of
concrete shear walls. It essentially limits the use of very highly gravity-loaded walls in being
included in the seismic load resisting system, since their failure could have catastrophic effect
on the building.

Furthermore, this amendment was incorporated in the code based on observations from the
1994 Northridge Earthquake. Rebar placed in very thin concrete topping slabs have been
observed in some instances to have popped out of the slab due to insufficient concrete
coverage. This modification ensures that critical boundary and collector rebars are placed in
sufficiently thick slab to prevent buckling of such reinforcements.

This proposed amendment is a continuation of amendment 19-02 (2007) adopted during
previous code adoption cycle with editorial revisions of ACI section numbering.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to increase confinement in critical columns, limiting the
use of highly gravity loaded walls, and increase concrete coverage in thin slabs will have to
prevent failure of the structure and therefore need to be incorporated into the code to assure
that new buildings and structures and additions or alterations to existing buildings or structures



are designed and constructed in accordance with the scope and objectives of the International
Building Code.

Concrete 19-02. Section 1908.1.2 of the 2010 Edition of the California Building Code is
amended to read as follows:

1908.1.2 ACI 318, Section 21.1.1. Modify ACI 318, Sections 21.1.1.3 and 21.1.1.7 as follows:

21.1.1.3 - Structures assigned to Seismic Design Category A shall satisfy requirements of
Chapters 1 to 19 and 22; Chapter 21 does not apply. Structures assigned to Seismic Design
Category B, C, D, E or F also shall satisfy 21.1.1.4 through 21.1.1.8, as applicable. Except for
structural elements of plain concrete complying with Section 1908.1.8 of the International
Building Code, structural elements of plain concrete are prohibited in structures assigned to
Seismic Design Category C, D, E or F.

21.1.1.7 — Structural systems designated as part of the seismic-force-resisting system shall be
restricted to those permitted by ASCE 7. Except for Seismic Design Category A, for which
Chapter 21 does not apply, the following provisions shall be satisfied for each structural system
designated as part of the seismic-force-resisting system, regardless of the Seismic Design
Category:

(a) Ordinary moment frames shall satisfy 21.2.

(b) Ordinary reinforced concrete structural walls and ordinary precast structural walls need not
satisfy any provisions in Chapter 21.

(c) Intermediate moment frames shall satisfy 21.3.

(d) Intermediate precast structural walls shall satisfy 21.4.

(e) Special moment frames shall satisfy 21.5 through 21.8.

(f) Special structural walls shall satisfy 21.9.

(9) Special structural walls constructed using precast concrete shall satisfy 21.10.

All special moment frames and special structural walls shall also satisfy 21.1.3 through 21.1.7."
Concrete tilt-up wall panels classified as intermediate precast structural wall system shall satisfy
21.9 in addition to 21.4.2 and 21.4.3 for structures assigned to Seismic Design Category D, E or
F.

RATIONALE:

By virtue of ACI 318 Section 21.1.1.7(d), intermediate precast structural walls designed under
Section 21.4, material requirements intended under provisions 21.1.4, 21.1.5, 21.1.6, and 21.1.7
would be excluded for structures assigned to Seismic Design Category D, E or F. Clarification of
ACI 318 Chapter 21 is needed to ensure that structural walls designed under ASCE 7 Table
12.2-1 using the intermediate wall panel category would conform to ductility requirements
comparable to special structural wall; and conformance to the long standing practice of ACI 318
to impose special requirements for high seismic design regions. This amendment gives explicit
requirement under which design and detailing need to conform to special structural wall system
provision in ACI-318 Section 21.9, which covers both cast-in-place as well as precast. This
amendment further gives building officials the tools to enforce minimum life safety building
performance under earthquake forces in Seismic Design Category D, E or F.

FINDINGS:



Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to intermediate structural wall system is intended to
assure that ductility requirements for high seismic region is provided and therefore needs to be
incorporated into the code to assure that new buildings and structures and additions or
alterations to existing buildings or structures are designed and constructed in accordance with
the scope and objectives of the International Building Code and ACI 318.

Concrete 19-03. Section 1908.1.3 of the 2010 Edition of the California Building Code is
amended to read as follows:

1908.1.3 ACI 318, Section 21.4. Modify ACI 318, Section 21.4, by renumbering Section 21.4.3
to become 21.4.4 and adding new Sections 21.4.3, 21.4.5_ and 21.4.6 and 21.4.7 to read as

follows:

21.4.3 - Connections that are designed to yield shall be capable of maintaining 80 percent of
their design strength at the deformation induced by the design displacement or shall use Type 2
mechanical splices.

21.4.4 - Elements of the connection that are not designed to yield shall develop at least 1.5 S,.

21.4.5 — Wall piers in Seismic Design Category D, E or F shall comply with Section 1908.1.4 of
this Code.

2+4.621.4.6 — Wall piers not designed as part of a moment frame in_buildings assigned to
Seismic Design Category C shall have transverse reinforcement designed to resist the shear
forces determined from 21.3.3. Spacing of transverse reinforcement shall not exceed 8 inches
(203 mm). Transverse reinforcement shall be extended beyond the pier clear height for at least

12 inches (305 mm).

Exceptions:
1. Wall piers that satisfy 21.13.
2. Wall piers along a wall line within a story where other shear wall segments provide

lateral support to the wall piers and such segments have a total stiffness of at least six
times the sum of the stiffnesses of all the wall piers.

24-4-621.4.7 — Wall segments with a horizontal length-to-thickness ratio less than 2.5 shall be
designed as columns.

RATIONALE:

The design provision for wall pier detailing was originally introduced by SEAOC in 1987 to
legacy Uniform Building Code (UBC) and was included in the 1988 UBC through the 1997 UBC
(2002 CBC). The wall pier detailing provision prescribed under Section 1908.1.4 was intended
for high seismic zones equivalent to current Seismic Design Category D, E or F. Section
1908.1.3 was added as a complement of wall pier detailing in Seismic Design Category C
(formerly seismic zones 2A and 2B under the legacy model code). ACI 318 Commentary R
21.1.1 emphasized “it is essential that structures assigned to higher Seismic Design Categories
possess a higher degree of toughness”, and further encourages practitioners to use special
structural wall system in regions of high seismic risk. ASCE 7 Table 12.2-1 permits intermediate



precast structural wall system in Seismic Design Category D, E or F. Current Section 1908.1.3
does not limit to just structures assigned to Seismic Design Category C. The required shear
strength under 21.3.3, referenced in current Section 21.4.5, is based on V, under either nominal
moment strength or two times the code prescribed earthquake force. The required shear
strength in 21.6.5.1, referenced in Section 21.9.10.2 (IBC 1908.1.4), is based on the probable
shear strength, Ve under the probable moment strength, M,,. In addition, the spacing of required
shear reinforcement is 8 inches on center under current Section 21.4.5 instead of 6 inches on
center with seismic hooks at both ends under Section 21.9.10.2. Requirement of wall pier under
Section 21.9.10.2 would enhance better ductility.

Current practice in commercial buildings constructed using precast panels wall system have
large window and door openings and/or narrow wall piers. Wall panels varying up to three
stories high with openings resembles wall frame which is not currently recognized under any of
the defined seismic-force resisting systems other than consideration of structural wall system.
Conformance to special structural wall system design and detailing of wall piers ensures
minimum life safety performance in resisting earthquake forces for structures in Seismic Design
Category D, E or F. Proposed modification separates wall piers designed for structures
assigned to Seismic Design Category C from those assigned to Seismic Design Category D, E
or F.

This modification is consistent with the amendment adopted by DSA-SS as reflected in Section
1916.4.4 of the 2010 Edition of the California Building Code; and reflects code change proposal
approved for 2012 IBC during the 2009/2010 code development hearing.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to wall pier detailing is intended to assure that ductility
requirements for high seismic region is provided and therefore needs to be incorporated into the
code to assure that new buildings and structures and additions or alterations to existing
buildings or structures are designed and constructed in accordance with the scope and
objectives of the International Building Code and ACI 318.

Concrete 19-04. Section 1908.1.8 of the 2010 Edition of the California Building Code is
amended to read as follows:

1908.1.8 ACI 318, Section 22.10. Delete ACI 318, Section 22.10, and replace with the
following:

22.10 - Plain concrete in structures assigned to Seismic Design Category C, D, E or F.

22.10.1 — Structures assigned to Seismic Design Category C, D, E or F shall not have
elements of structural plain concrete, except as follows:




Foem -8-5-Concrete
used for fill w:th a_minimum cement content of two (2) sacks of Portland cement per

cubic vard.

(b) Isolated footings of plain concrete supporting pedestals or columns are permitted,
provided the projection of the footing beyond the face of the supported member does not

exceed the footing thickness.

(c) Plain concrete footings supporting walls are permitted provided the footings have at least
two continuous longitudinal reinforcing bars. Bars shall not be smaller than No. 4 and
shall have a total area of not less than 0.002 times the gross cross-sectional area of the
footing. Ferfoetings-that-exceed-8-inches{203-mm}-n-thiskress—aA minimum of one bar
shall be provided at the top and bottom of the footing. Continuity of reinforcement shall
be provided at corners and intersections.

4+—In detached one- and two-family dwellings three stories or less in height and
constructed with stud-bearing walls, plain concrete footings witheutlongitudinal
reinforcement-supporting-walls-are-permitied with at least two continuous longitudinal

reinforcing bars not smaller than No. 4 are permitted to have a total area of less than

1 0.002 times the gross Cross- sectlonal area of the footing.

RATIONALE:

This proposed amendment requires minimum reinforcement in continuous footings to address
the problem of poor performance of plain or under-reinforced footings during a seismic event.
This amendment reflects the recommendations by the Structural Engineers Association of
Southern California (SEAOSC) and the Los Angeles City Joint Task Force that investigated the
poor performance observed in 1994 Northridge Earthquake. This proposed amendment is a
continuation of an amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require minimum reinforcement to address the
problem of poor performance of plain or under-reinforced footings during a seismic event and
therefore need to be incorporated into the code to assure that new buildings and structures and
additions or alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.



Concrete 19-05. Section 1909.4 of the 2010 Edition of the California Building Code is amended
to read as follows:

1909.4 Design. Structural plain concrete walls, footings and pedestals shall be designed for
adequate strength in accordance with ACI 318, Section 22.4 through 22.8.

Exception: For Group R-3 occupancies and buildings or other occupancies less than two
stories above grade plane of light-frame construction, the required edge thickness of ACI
318 is permitted to be reduced to 6 inches (152 mm), provided that the footing does not
extend more than 4 inches (102 mm) on either side of the supported wall. This exception
shall not apply to structural elements designed to resist seismic lateral forces for structures
assigned to Seismic Design Category D, E or F.

RATIONALE:

With the higher seismic demand placed on buildings and structures in this region, the proposed
amendment takes the precautionary steps to reduce or eliminate potential problems that may
result permitting a reduced edge thickness of the footing that support walls without taking into
consideration the surrounding environment. In addition, no substantiating data has been
provided to show that the reduced edge thickness is effective in resisting seismic loads and may
potentially lead to a higher risk of failure. It is important that the benefit and expertise of a
registered design professional be obtained to properly analyze the structure and take these
issues into consideration.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to prohibit the reduced edge thickness of footings
supporting walls is intended to ensure that the proper analysis of the structure takes into
account the surrounding condition and therefore need to be incorporated into the code to assure
that new buildings and structures and additions or alterations to existing buildings or structures
are designed and constructed in accordance with the scope and objectives of the International
Building Code.”

“§ 15.04.310 Chapter 22 Amended Steel 22-01. Section 2204.1.1 is added to Chapter 22 of
the 2010 Edition of the California Building Code to read as follows:

2204.1.1 Consumables for welding.

2204.1.1.1 Seismic Force Resisting System (SFRS) welds. All welds used in members
and_connections in the SFRS shall be made with filler metals meeting the requirements
specified in AWS D1.8 Clause 6.3. AWS D1.8 Clauses 6.3.5, 6.3.6. 6.3.7 and 6.3.8 shall

apply only to demand critical welds.

2204.1.1.2 Demand critical welds. Where welds are designated as demand critical, they
shall be made with filler metals meeting the requirements specified in AWS D1.8 Clause 6.3.

RATIONALE:



A number of significant technical modifications have been made since the adoption of AISC
341-05. One such change incorporates AWS D1.8/D1.8M by reference for welding related
issues. This change will be included in AISC 341-10 that is to be incorporated by reference into
the 2012 Edition of the International Building Code. This proposed amendment is consistent
with actions taken by both DSA-SS and OSHPD to incorporate such language in the 2010
Edition of the California Building Code.

AWS D1.8/D1.8M requires that all seismic force resisting system welds be made with filler
metals classified using AWS A5 standards that achieve the following mechanical properties:

Filler Metal Classification Properties for
Seismic Force Resisting System Welds
Classification
Property 70 ksi (480 80 ksi (550
MPa] MPa)
ﬁ?&%‘ﬁ"gﬂ" 58 (400) min. 68 (470) min.
Tensile
Strength, 70 {480) min. 80 (550} min.
ksi (MPa)
Elongation, % 22 min. 19 min.
CVN
Toughness, 20 (27) min. @0 °F (18 °C)?
ft-Ief (J)
“Filler metals classified as meeting 20 f-Ibf (27 J) min. at a
temperature lower than 0 °F {~18 °C) also meet this
reguirement.

In addition to the above requirements, AWS D1.8/D1.8M requires, unless otherwise exempted
from testing, that all demand critical welds are to be made with filler metals receiving Heat Input
Envelope Testing that achieve the following mechanical properties in the weld metal:

Mechanical Properties for Demand Critical Welds
Classification
Property 70 ksi (480 B0 ksi (550
MPa) MPa)
;’;’?'(‘,’“?,S"Q“" 58 (400) min. 68 (470) min.
Tensile ‘
Strength, 70 (480) min. 80 (550) min.
ksi (MPa)
Elongation {%) 22 min. 19 min.
CVN
Toughness, 40 (54) min_ @ 70 °F (20 °C) >©
fIbf {J)
¥For LAST of +50 °F (+10 *C). For LAST less than + 50 °F (+10
*C), see AWS D1.8/D1.8M Clause 6.3 6.
¢ Tests conducted in accordance to AWS D1.8/D1.8M Annex A
meeting 40 ft-ibf {54 J) min. at a temperature lower than +70 °F
(20 *C) also meet this requirement.




FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed amendment is consistent with requirements in AISC 341-10 for
improving quality of critical welds and therefore needs to be incorporated into the code to assure
that new buildings and structures and additions or alterations to existing buildings or structures
are designed and constructed in accordance with the scope and objectives of the International
Building Code and ASCE 7-05.

Steel 22-02. Section 2205.4 is added to Chapter 22 of the 2010 Edition of the California
Building Code to read as follows:

2205.4 AISC 341, Part |, Section 13.2 Members. Add Section 13.2f to read as follows:

13.2f. Member Types

The use of rectanqular HSS are not permitted for bracing members, unless filled solid
with cement grout having a minimum compressive strength of 3,000 psi (20.7 MPa) at 28
days. The effects of composite action in the filled composite brace shall be considered in
the sectional properties of the system where it results in the more severe loading

condition or detailing.
RATIONALE:

Past test results on braces used in steel concentrically braced frames (SCBF) indicated that
many commonly used sections and brace configurations do not meet seismic performance
expectations. Specific parameters that were shown to affect the ductility of braces included net-
section, section type, width-thickness ratio of the cross section and member slenderness.
Square and rectangular cross-section HSS were shown to be particularly susceptible to fracture
due to local buckling behavior of the cross section and, therefore, are not recommended by
SEAOSC Seismology and Steel Committee for special concentric braced frame applications.
Grout-filled HSS members exhibit more favorable local buckling characteristics, significantly
altering the post-yield behavior of these sections. Both SEAOSC Seismology and Steel
Committee recommended this modification during the 2007 code amendment process. This
recommendation is a continuation of the proposal adopted in 2007. Furthermore, OSPHD has
taken the same position and is continuing this recommendation as reflected in Section
2205A.4.1.5.1 to Chapter 22 of the 2010 Edition of the California Building Code. This proposed
amendment is a continuation of an amendment adopted during previous code adoption cycles.

References:
1. AISC. 2005. Seismic Provisions for Structural Steel Buildings, Amencan Institute of Steel

Construction Inc., Chicago, IL.

2. Fell,B., Kanvinde,A., Deierlein, G., Myers,A., Fu, X. 2006. “Buckling and fracture of concentric
braces under inelastic cyclic loading” Structural Steel Education Council, Steel Tips No.94.

3. Liu, Z,, and Goel, S. C. 1988. “Cyclic Load Behavior of Concrete-Filled Tubular Braces.”
Journal of Structural Engineering 114 (7), 1488-1506.

4. Shaback, B., and Brown, T. 2003. “Behavior of square hollow structural steel braces with end
connections under reversed cyclic axial loading.” Canadian Journal of Civil Engineering

30, 745-753.



5. Tremblay, R., Archambault, M-H., and Filiatrault, A. 2003. “Seismic Response of
Concentrically Brace Steel Frames Made with Rectangular Hollow Bracing Members.” Journal
of Structural Engineering 129 (12), 1626-1636.

8. Uriz, P., and Mahin, S.A. 2004. “Seismic Performance Assessment of Concentrically Braced
Steel Frames.” Proceedings of the 13th World Conference on Earthquake Engineering.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed amendment is intended to reduce and minimize fracture of
rectangular and square brace frame members due to local buckling behavior of the cross
section and therefore needs to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed and
constructed in accordance with the scope and objectives of the International Building Code and

ASCE 7-05.”

“§ 15.04.320 Chapter 22 Amended Wood 23-01. Section 2304.11.7 of the 2010 Edition of the
California Building Code is amended to read as follows:

2304.11.7 Wood used in retaining walls and cribs. Wood installed in retaining or crib walls
shall be preservative treated in accordance with AWPA U1 (Commodity Specifications A or F)
for soil and fresh water use. Wood shall not be used in retaining or crib walls for structures

assigned to Seismic Design Category D, E or F.
RATIONALE: ‘

No substantiating data has been provided to show that wood used in retaining or crib walls are
effective in supporting buildings and structures during a seismic event while being subject to
deterioration caused by the combined detrimental effect of constant moisture in the soil and
wood-destroying organisms. Wood used in retaining or crib walls, when they are not properly
treated and protected against deterioration, have performed very poorly. Most contractors are
typically accustomed to construction in dry and temperate weather in the Southern California
region and are not generally familiar with the necessary precautions and treatment of wood that
makes it suitable for both seismic event and wet applications. The proposed amendment takes
the precautionary steps to reduce or eliminate potential problems that may result by using wood
in retaining or crib walls that experience relatively rapid decay due to the face that the region
does not experience temperatures cold enough to destroy or retard the growth and proliferation
of wood-destroying organisms. This proposed amendment is a continuation of an amendment
adopted during previous code adoption cycles.

FINDINGS:

Local Climatic and Geological Conditions — The greater Los Angeles region is a densely
populated area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent 1994
Northridge Earthquake. In addition, the region is within a climate system capable of producing
major winds, fire and rain related disasters, including but not limited to those caused by the
Santa Ana winds and El Nino (or La Nina) subtropical-like weather. This region is especially
susceptible to more active termite and wood attacking insects and microorganisms. The



proposed modification to prohibit the use of wood in retaining or crib walls in an effort to mitigate
potential problems or deficiencies due to the proliferation of wood-destroying organisms and
therefore need to be incorporated into the code to assure that new buildings and structures and
additions or alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.

Wood 23-02. Section 2305.4 is added to Chapter 23 of the 2010 Edition of the California
Building Code to read as follows:

2305.4 Quality of Nails. In Seismic Design Category D, E or F, mechanically driven nails used
in wood structural panel shear walls shall meet the same dimensions as that required for hand-
driven nails, including diameter, minimum length and minimum head diameter. Clipped head or
box nails_are not permitted in new construction. The allowable design value for clipped head
nails in existing construction may be taken at no more than the nail-head-area ratio of that of the
same size hand-driven nails.

RATIONALE:

The overdriving of nails into the structural wood panel still remains a concern when pneumatic
nail guns are used for wood structural panel shear wall nailing. Box nails were observed to
cause massive and multiple failures of the typical 3/8-inch thick plywood during the 1994
Northridge Earthquake. The use of clipped head nails continues to be restricted from being used
in wood structural panel shear walls where the minimum nail head size must be maintained in
order to minimize nails from pulling through sheathing materials. Clipped or mechanically driven
nails used in wood structural panel shear wall construction were found to perform much less in
previous wood structural panel shear wall testing done at the University of California Irvine. The
existing test results indicated.that, under cyclic loading, the wood structural panel shear walls
were less energy absorbent and less ductile. The panels reached ultimate load capacity and
failed at substantially less lateral deflection than those using same size hand-driven nails. This
amendment reflects the recommendations by the Structural Engineers Association of Southern
California (SEAOSC) and the Los Angeles City Joint Task Force that investigated the poor
performance observed in 1994 Northridge Earthquake. This proposed amendment is a
continuation of an amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to require mechanically driven nails to have the same
dimensions as hand-driven nail will result in improved quality of construction and performance of
wood structural panel shear walls and therefore need to be incorporated into the code to assure
that new buildings and structures and additions or alterations to existing buildings or structures
are designed and constructed in accordance with the scope and objectives of the International

Building Code.

Wood 23-03. Section 2305.5 is added to Chapter 23 of the 2010 Edition of the California
Building Code to read as follows:

2305.5 Hold-down connectors. In Seismic Design Category D, E or F, hold-down connectors
shall be designed to resist shear wall overturning moments using approved cvclic load values or




75 _percent of the allowable seismic load values that do not consider cvclic loading of the
product. Connector bolts into wood framing shall require steel plate washers on the post on the
opposite side of the anchorage device. Plate size shall be a minimum of 0.229 inch by 3 inches
by 3 inches (5.82 mm by 76 mm by 76 mm) in size. Hold-down connectors shall be tightened to
finger tight plus one half (1/2) wrench turn just prior to covering the wall framing.

RATIONALE:

Many of the hold-down connectors currently in use do not have any acceptance report based on
dynamic testing protocol. This proposed amendment continues to limit the allowable capacity to
75% of the acceptance report value to provide an additional factor of safety for statically tested
anchorage devices. Cyclic forces imparted on buildings and structures by seismic activity cause
more damage than equivalent forces that are applied in a static manner. Steel plate washers will
reduce the additional damage that can result when hold-down connectors are fastened to wood
framing members. This amendment reflects the recommendations by the Structural Engineers
Association of Southern California (SEAOSC) and the Los Angeles City Joint Task Force that
investigated the poor performance observed in 1994 Northridge Earthquake. This proposed:
amendment is a continuation of an amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated area
having buildings and structures constructed over and near a vast array of fault systems capable
of producing major earthquakes, including but not limited to the recent 1994 Northridge
Earthquake. The proposed modification to establish minimum performance requirements for
hold-down connectors will reduce failure of wood structural panel shear walls due to excessive
deflection and therefore need to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed and
constructed in accordance with the scope and objectives of the International Building Code.

Wood 23-04. Tables 2306.2.1(3) and 2306.2.1(4) are added to Chapter 23 of the 2010 Edition
of the California Building Code and Section 2306.2.1 of the 2010 Edition of the California
Building Code is amended to read as follows:

2306.2.1 Wood structural panel diaphragms. Wood structural panel diaphragms shall be
designed and constructed in accordance with AF&PA SDPWS. Wood structural panel
diaphragms are permitted to resist horizontal forces using the allowable shear capacities set
forth in Table 2306.2.1(1) or 2306.2.1(2). For structures assigned to Seismic Design Category
D, E or F, the allowable shear capacities shall be set forth in Table 2306.2.1(3) or 2306.2.1(4).
The allowable shear capacities in Table 2306.2.1(1) 0r—2306.2.1(2) are permitted to be
increased 40 percent for wind design.

Wood_structural panel diaphragms fastened with staples shall not used to resist seismic
forces in structures assigned to Seismic Design Category D, E or F.

Exception: Staples may be used for wood structural panel diaphragms when the allowable
shear values are substantiated by cyclic testing and approved by the building official.

Wood structural panel diaphragms used to resist seismic forces in structures assigned to
Seismic Design Category D, E or F shall be applied directly to the framing members.




Exception: Wood structural panel diaphragm is permitted to be fastened over solid lumber
planking or laminated decking, provided the panel joints and lumber planking or laminated
decking joints do not coincide.
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TABLE 2306.2.1(3)—continued

ALLOWABLE SHEAR (POUNDS PER FOOT) FOR WOOD STRUCTURAL

LOAD b4y CASED / biid

PANEL DIAPHRAGMS WITH FRAMING OF DOUGLAS FIR-LARCH
e o et -————————-——;———-—-—l
OR SOUTHERN PINE® FOR SEISMIC LOADING
FOR STRUCTURES ASSIGNED TO SEISMIC DESIGN CATERGORY D, EORF

BLOCKING
FRAMING Aokt
CASE 2 »

oy [T S HAHEE " ﬁﬁ;
S TS e =i
T WIS A HHER ¢ - ————
/ 7
DIAPHAAGK BOLNDARY CONTINUOUS PANEL JOINTS
 BLOCKING ¢ ERAMING
CASES /¥ USED ; CASES
e byt iy
o RERTERTIR
- ‘ -
1 SREERINLN
+ AT
CONTINUDUS PANEL JOINTS / CONTINUOUS PANEL JOINTS /

For SI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.

a.

f.

For framing of other species: (1) Find specific gravity for species of lumber in AF&PA NDS.
(2) For nails find shear value from table above for nail size for actual grade and multiply
value by the following adjustment factor: Specific Gravity Adjustment Factor = [1-(0.5-SG)],
where SG = Specific Gravity of the framing lumber. This adjustment factor shall not be
greater than 1.

Space fasteners maximum 12 inches o.c. along intermediate framing members (6 inches
0.c. where supports are spaced 48 inches o.c.).

Framing at adjoining panel edges shall be 3 inches nominal or thicker, and nails at all panel
edges shall be staggered where panel edge nailing is specified at 2 ¥ inches o.c. or less.
Framing at adjoining panel edges shall be 3 inches nominal or thicker, and nails at all panel
edges shall be staggered where both of the following conditions are met: (1) 10d nails
having penetration into framing of more than 1 4 inches and (2) panel edge nailing is
specified at 3 inches o.c. or less,

The minimum nominal width of framing members not located at boundaries or adjoining
panel edges shall be 2 inches.

For shear loads of normal or permanent load duration as defined by the AF&PA NDS, the
values in the table above shall be multiplied by 0.63 or 0.56, respectively.




BLOLRED DIAPHRAGMS UTILIZING MULTIPLE ROWS OF FASTENERS (HIGH LOAD
DIAPHRAGMS) WITH FRAMING OF DOUGLAS FIR-LARCH OR SOUTHERN PINE* FOR
SEISMIC LOADING™"S

TABLE 2306.2.1(4)

ALLOWABLE SHEAR (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL

BLOCKED DIAPHRAGMS UTILIZING MULTIPLE ROWS OF FASTENERS (HIGH LOAD

FOR STRUCTURES ASSIGNED TO SEISMIC DESIGN CATERGORY D, EORF

MINIMUM
NOMINAL BLOCKED DIAPHRAGMS
WIDTH OF Cases 1 and 2°
FRAMING : :
o e Fastener Spacing Per Line at
-M-E-MAB_I-§3§ Boundaries (inches)
ADJOINING 4 | 212
MINIMUM PANEL Fastener Spacing Per Line at
FASTENER | MINIMUM EDGES | Other Panel Edges (inches)
COMM | PENETRAT | NOMINAL AND
PANEL | ON ION IN PANEL | BOUNDARI | LINES OF 6 4 4 3
GRAD | NAIL | FRAMING | THICKNE ES® FASTENE | =2 = = 2
E° SIZE (inches) SS (inch) (inches) RS
3 2 605 815 875 | 1,150
15/32 4 2 700 | 915 | 1,005 | 1,290
' 4 3 875 | 1.220 | 1,285 | 1,395
Structu’ 10d 3 2 670 880 965 | 1,255
ral | commo 11/2 19/32 4 2 780 990 1,110 | 1,440
grades | n nails 4 3 965 | 1.320 | 1,405 | 1,790
3 2 730 955 | 1,050 | 1,365
23/32 4 2 855 | 1,070 | 1.210 | 1,565
4 3 1,050 | 1,430 | 1.525 | 1,800
Sheathi 3 2 525 725 765 | 1,010
ng, 15/32 4 2 605 815 875 | 1,105
single 4 3 765 | 1,085 | 1,130 | 1,195
g’-‘r-"—‘?-' 3 2 650 | 860 | 935 | 1.225 |
other 10d 19/32 4 2 755 965 | 1,080 | 1,370
grades | commo 11/2 4 3 935 | 1,290 | 1,365 | 1,485
covere | n_nails 3 2 710 | 935 | 1,020 | 1,335
din 4 2 825 | 1,050 | 1,175 | 1,445
DOC 23/32
En—1 4 3 1,020 | 1,400 | 1.480 | 1.565
| PS2

For SlI: 1 inch = 25.4 mm, 1 pound per foot = 14.5939 N/m.

a. For framing of other species: (1) Find specific gravity for species of lumber in AF&PA NDS.
(2) For nails find shear value from table above for nail size for actual grade and multiply
value by the following adjustment factor: Specific Gravity Adjustment Factor = [1-(0.5-SG)],




oo

where SG = Specific Gravity of the framing lumber. This adjustment factor shall not be
greater than 1.

Fastening along intermediate framing members: Space fasteners a maximum of 12 inches
on center, except 6 inches on center for spans greater than 32 inches.

Panels conforming to PS1 or PS 2.

This table gives shear values for Cases 1 and 2 as shown in Table 2306.2.1(3). The values
shown are applicable to Cases 3, 4, 5 and 6 as shown in Table 2306.2.1(3), providing
fasteners at all continuous panels edges are spaced in accordance with the boundary
fastener spacing. :

The minimum nominal depth of framing members shall be 3 inches nominal. The minimum
nominal width of framing members not located at boundaries or adjoining panel edges shall
be 2 inches.

High load diaphragms shall be subject to special inspection in accordance with Section
1704.6.1.

For shear loads of normal or permanent load duration as defined by the AF&PA NDS, the
values in the table above shall be multiplied by 0.63 or 0.56, respectively.




TABLE 2306.2.1(4)-continued
ALLOWABLE SHEAR (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL
BLOCKED DIAPHRAGMS UTILIZING MULTIPLE ROWS OF FASTENERS (HIGH LOAD
DIAPHRAGMS) WITH FRAMING OF DOUGLAS FIR-LARCH OR SOUTHERN PINE® FOR
SEISMIC LOADINGP#¢
FOR STRUCTURES ASSIGNED TO SEISMIC DESIGN CATERGORY D, EORF

g I T S PANEL JOINT : o &”b’ PANEL JOINT
. PR L TR LR %s
> ey
;" . s 2]
H |
SPACING TABLE
b T
3° NOMINAL—TWE LINES
: 4 NOMINAL—THREE UMES
A
v B Lo PANEL EDGE
. <« PANEL JOINT é»!‘?f;gg §§ . o J
- - : ; aEE e
N7 U ISR S
N V"
v L TABLE
fo JABLE 1 SPACING
SPACING
_ ‘ TYPICAL BOUNDARY FASTENING
A MOMINAL-TWE LINES [Shaven iy o lines shoggersd

NOTE: SPACE PANEL END AND EDGE JOINT 1/8-INCH. REDUCE SPACING BETWEEN

LINES OF NAILS AS NECESSARY TO MAINTAIN MINIMUM 3/8-INCH FASTENER EDGE

MARGINS, MINIMUM SPACING BETWEEN LINES |S 3/8-INCH

RATIONALE:

The Structural Engineers Association of Southern California (SEAOSC) and the Los Angeles
City Joint Task Force that investigated the damages to buildings and structures during the 1994
Northridge Earthquake recommended reducing allowable shear values in wood structural panel
shear walls or diaphragms that were not substantiated by cyclic testing. That recommendation
was consistent with a report to the Governor from the Seismic Safety Commission of the State
of California recommending that code requirements be "more thoroughly substantiated with
testing.” The allowable shear values for wood structural panel shear walls or diaphragms
fastened with staples are based on monotonic testing and does not take into consideration that
earthquake forces load shear wall or diaphragm in a repeating and fully reversible manner.



In September 2007, limited cyclic testing was conducted by a private engineering firm to
determine if wood structural panels fastened with staples would exhibit the same behavior as
the wood structural panels fastened with common nails. The test result revealed that wood
structural panel fastened with staples appeared to be much lower in strength and stiffness than
wood structural panels fastened with common nails. It was recommended that the use of staples
as fasteners for wood structural panel shear walls or diaphragms not be permitted to resist
seismic forces in structures assigned to Seismic Design Category D, E and F unless it can be
substantiated by cyclic testing.

“urthermore, the cities and county within the Los Angeles region has taken extra measures to
naintain the structural integrity of the framing of shear walls and diaphragms designed for high
evels of seismic forces by requiring wood sheathing be applied directly over the framing
nembers and prohibiting the use of panels placed over gypsum sheathing. This proposed
imendment is intended to prevent the undesirable performance of nails when gypsum board
joftens due to cyclic earthquake displacements and the nail ultimately does not have any
;ngagement in a solid material within the thickness of the gypsum board. ~

“his proposed amendment continues the previous amendment adopted during the 2007 code
idoption cycle.

‘INDINGS:

ocal Geological Conditions — The greater Los Angeles region is a densely populated area
aving buildings and structures constructed over and near a vast array of fault systems capable
f producing major earthquakes, including but not limited to the recent 1994 Northridge
arthquake. The proposed modification to place design and construction limits on staples as
isteners used in wood structural panel or diaphragms not substantiated with cyclic testing will
elp to maintain minimum quality of construction and performance standards of structures and
ierefore need to be incorporated into the code to assure that new buildings and structures and
dditions or alterations to existing buildings or structures are designed and constructed in
ccordance with the scope and objectives of the International Building Code.

lood 23-05. Table 2306.3(2) is added to Chapter 23 of the 2010 Edition of the California
uilding Code and Section 2306.3 and Table 2306.3 of the 2010 Edition of the California
uilding Code are amended to read as follows:

306.3 Wood structural panel shear walls. Wood structural panel shear walls shall be
3signed and constructed in accordance with AF&PA SDPWS. Wood structural panel shear
alls are permitted to resist horizontal forces using the allowable shear capacities set forth in
able 2306.3(1)._For structures assigned to Seismic Design Category D. E or F, the allowable
\ear_capacities shall be set forth in Table 2306.3(2). The allowable shear capacities in Table
J06.3(1) are permitted to be increased 40 percent for wind design.

Wood structural panel shear walls used to resist seismic forces in_structures assigned to
sismic Design Category D, E or F shall not be less than 4 feet by 8 feet (1219 mm by 2438
n), except at boundaries and at changes in framing. Wood structural panel thickness for
ear walls shall not be less than 3/8 inch thick and studs shall not be spaced at more than 16
;hes on center.




The maximum allowable shear value for three-ply plywood resisting seismic forces in
structures assigned to Seismic Design Category D, E or F is 200 pounds per foot (2.92 kn/m).
Nails shall be placed not less than 1/2 inch (12.7 mm) in from the panel edges and not less than
3/8 inch (9.5mm) from the edge of the connecting members for shear greater than 350 pounds
per foot (5.11kN/m). Nails shall be placed not less than 3/8 inch (9.5 mm) from panel edges and
not less than 1/4 inch (6.4 mm) from the edge of the connecting members for shears of 350
pounds per foot (5.11kN/m) or less.

Wood structural panel shear walls fastened with staples shall not used to resist seismic
forces in structures assigned to Seismic Design Category D. E or F.

Exception: Staples may be used for wood structural panel shear walls when the allowable
shear values are substantiated by cyclic testing and approved by the building official.

Wood structural panel shear walls used to resist seismic forces in structures assigned to
Seismic Design Category D, E or F shall be applied directly to the framing members.

TABLE 2306.3(2)
ALLOWABLE SHEAR (POUNDS PER FOOT) FOR WOOD STRUCTURAL PANEL SHEAR
: - WALLS WITH
FRAMING OF DOUGLAS FIR-LARCH OR SOUTHERN PINE® FOR WIND OR SEISMIC
LOADING® Mt hhm
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RATIONALE:

The Structural Engineers Association of Southern California (SEAOSC) and the Los
Angeles City Joint Task Force that investigated the damages to buildings and structures
during the 1994 Northridge Earthquake recommended reducing allowable shear values
in wood structural panel shear walls or diaphragms that were not substantiated by cyclic
testing. That recommendation was consistent with a report to the Governor from the
Seismic Safety Commission of the State of California recommending that code
requirements be "more thoroughly substantiated with testing.” The allowable shear
values for wood structural panel shear walls or diaphragms fastened with stapled nails
are based on monotonic testing and does not take into consideration that earthquake
forces load shear wall or diaphragm in a repeating and fully reversible manner.

In September 2007, limited cyclic testing was conducted by a private engineering firm to
determine if wood structural panels fastened with stapled nails would exhibit the same
behavior as the wood structural panels fastened with common nails. The test result
revealed that wood structural panel fastened with stapled nails appeared to be much
lower in strength and stiffness than wood structural panels fastened with common nails.
It was recommended that the use of stapled nail as fasteners for wood structural panel
shear walls or diaphragms not be permitted to resist seismic forces in structures
assigned to Seismic Design Category D, E and F unless it can be substantiated by cyclic
testing.

Furthermore, the cities and county within the Los Angeles region has taken extra
measures to maintain the structural integrity of the framing of shear walls and
diaphragms designed for high levels of seismic forces by requiring wood sheathing be
applied directly over the framing members and prohibiting the use of panels placed over
gypsum sheathing. This proposed amendment is intended to prevent the undesirable
performance of nails when gypsum board softens due to cyclic earthquake
displacements and the nail ultimately does not have any engagement in a solid material
within the thickness of the gypsum board.

This proposed amendment continues the previous amendment adopted during the 2007
code adoption cycle.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to place design and
construction limits on stapled nail fasteners used in wood structural panel shear walls or
diaphragms not substantiated with cyclic testing will help to maintain minimum quality of
construction and performance standards of structures and therefore need to be
incorporated into the code to assure that new buildings and structures and additions or
alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Building Code.



Wood 23-06. Section 2306.7 of the 2010 Edition of the California Building Code are
amended to read as follows:

2306.7 Shear walls sheathed with other materials. Shear walls sheathed with
portland cement plaster, gypsum lath, gypsum sheathing or gypsum board shall be
designed and constructed in accordance with AF&PA SDPWS. Shear walls sheathed
with these materials are permitted to resist horizontal forces using the allowable shear
capacities set forth in Table 2306.7. Shear walls sheathed with portland cement plaster,
gypsum lath, gypsum sheathing or gypsum board shall not be used to resist seismic
forces in structures assigned to Seismic Design Category E or F.

Shear walls sheathed with lath, plaster or aypsum board shall not be used below the
top level in a multi-level building for structures assigned to Seismic Design Category D.

RATIONALE:

Due to the high geologic activities in the Southern California area and the expected
higher level of performance on buildings and structures, this proposed local amendment
limits the location where shear walls sheathed with lath, plaster or gypsum board are
used in multi-level buildings. The poor performance of such shear walls sheathed with
other materials in the 1994 Northridge Earthquake was investigated by the Structural
Engineers Association of Southern California (SEAOSC) and the Los Angeles City Task
Force and formed the basis for this proposed amendment. Considering that shear walls
sheathed with lath, plaster or gypsum board are less ductile than steel moment frames
or wood structural panel shear walls, the cities and county of the Los Angeles region has
taken the necessary measures to limit the potential structural damage that may be
caused by the use of such walls at the lower level of multi-level building that are subject
to higher levels of seismic loads. This proposed amendment is a continuation of an
amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to limit the location where shear
walls sheathed with lath, plaster or gypsum board are used will help to ensure that multi-
level building will reach its performance objective in resisting higher levels of seismic
loads and therefore need to be incorporated into the code to assure that new buildings
and structures and additions or alterations to existing buildings or structures are
designed and constructed in accordance with the scope and objectives of the
International Building Code.

Wood 23-07. Section 2308.3.4 of Chapter 23 of the 2010 Edition of the California
Building Code is amended to read as follows:

2308.3.4 Braced wall line support. Braced wall lines shall be supported by continuous
foundations. :



Exception: For structures with a maximum plan dimension not over 50 feet (15240
mm), continuous foundations are required at exterior walls only_for structures not
assigned to Seismic Design Category D, E or F.

RATIONALE:

With the higher seismic demand placed on buildings and structures in this region, interior
walls can easily be called upon to resist over half of the seismic loading imposed on
simple buildings or structures. Without a continuous foundation to support the braced
wall line, seismic loads would be transferred through other elements such as non-
structural concrete slab floors, wood floors, etc. The proposed change is to limit the use
of the exception to structures assigned to Seismic Design Category A, B or C where
lower seismic demands are expected. Requiring interior braced walls be supported by
continuous foundations is intended to reduce or eliminate the poor performance of
buildings or structures. This proposed amendment is a continuation of an amendment
adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. Conventional framing does not address the need for a
continuous load path, critical shear transfer mechanisms, connection-ties, irregular and
flexible portions of complex shaped structures. The proposed modification to require
continuous footings under braced wall lines will improve performance of buildings or
structure during a seismic event and therefore need to be incorporated into the code to
assure that new buildings and additions to existing buildings are designed and
constructed in accordance with the scope and objectives of the International Building

Code.

Wood 23-08. Section 2308.12.2 of Chapter 23 of the 2010 Edition of the California
Building Code is amended to read as follows:

2308.12.2 Concrete or masonry. Concrete or masonry walls and stone or masonry
veneer shall not extend above the basement.

Exception: Stone and masonry veneer is permitted to be used in the first story
above grade plane in Seismic Design Category D, provided the following criteria are
met:

1. Type of brace in accordance with Section 2308.9.3 shall be Method 3 and the
allowable shear capacity in accordance with Table 2306.4.1 shall be a
minimum of 350 pif (5108 N/m).

2. The bracing of the first story shall be located at each end and at least every
25 feet (7620 mm) o.c. but not less than 45 percent of the braced wall line.

3. Hold-down connectors shall be provided at the ends of braced walls for the
first floor to foundation with an allowable design of 2,100 pounds (9341 N).



4. Cripple walls shall not be permitted.

5. Anchored masonry and stone wall veneer shall not exceed 5 inches (127
mm) in thickness, shall conform to the requirements of Chapter 14 and shall
not extend more than 5 feet (1524 mm) above the first story finished floor.

RATIONALE:

Additional weight attributed to the use of heavy veneer substantially increases loads to
conventionally braced walls in an earthquake. Moreover, normal to wall loads that occur
in an earthquake can seriously overstress wood bearing walls in combined
seismic/gravity load combinations. Numerous conventionally framed veneer covered
structures sustained serious damages in the Northridge Earthquake as a result of the
heavy weight of the veneer. This proposed amendment is a continuation of an
amendment adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. Conventional framing does not address the need for a
continuous load path, critical shear transfer mechanisms, connection ties, irregular and
flexible portions of complex shaped structures. Unless designed by a registered design
professional, such buildings built by conventional framing requirements will be prone to
serious damage in future large earthquakes. The proposed modification need to be
incorporated into the code to assure that new buildings and additions to existing
buildings are designed and constructed in accordance with the scope and objectives of
the International Building Code.

Wood 23-09. Section 2308.12.4 and Table 2308.12.4 of the 2010 Edition of the
California Building Code are amended to read as follows:

2308.12.4 Braced wall line sheathing. Braced wall lines shall be braced by one of the
types of sheathing prescribed by Table 2308.12.4 as shown in Figure 2308.9.3. The sum
of lengths of braced wall panels at each braced wall line shall conform to Table
2308.12.4. Braced wall panels shall be distributed along the length of the braced wall
line and start at not more than 8 feet (2438 mm) from each end of the braced wall line.
Panel sheathing joints shall occur over studs or blocking. Sheathing shall be fastened to
studs, top and bottom plates and at panel edges occurring over blocking. Wall framing to
which sheathing used for bracing is applied shall be nominal 2 inch wide [actual 1"/, inch
(38 mm)] or larger members_and spaced a maximum of 16 inches on center.

Exception: Braced wall panels required by Section 2308.12.4 may be eliminated
when all of the following requirements are met:

1. One story detached Group U occupancies not more than 25 feet in depth or
length.




2. The roof and three enclosing walls are solid sheathed with 15/32 inch nominal
thickness wood structural panels with 8d common nails placed 3/8 inches from
panel edges and spaced not more than 6 inches on center along all panel edges
and 12 inches on center along intermediate framing members. Wall openings for
doors or windows are permitted provided a minimum 4 foot wide wood structural
braced panel with minimum height to length ratio of 2 to 1 is provided at each
end of the wall line and that the wall line be sheathed for 50% of its length.

Wood structural panel sheathing shall be a minimum of 15/32 inch thick nailed with
8d common placed 3/8 inches from panel edges and spaced not more than 6 inches on
center and 12 inches on center along intermediate framing members.

Braced wall panel construction types shall not be mixed within a braced wall line.

TABLE 2308.12.4
WALL BRACING IN SEISMIC DESIGN CATEGORIES D AND E
(Minimum Length of Wall Bracing per each 25 Linear Feet of Braced Wall Line )

SHEATHING 0.75 < Sps<
CONDITION TYPE® Sps < 0.50 0.50 <Sp5< 0.75 1.00 Sps >1.00
18 feet 8 25 feet O
G-P°¢ 10 feet 8 inches | 14 feet 8 inches inches inches
One Story 12 feet 0
S-we 5 feet 4 inches 8 feet 0 inches 9 feet 4 inches inches

For SI: 1inch =25.4 mm, 1 foot = 304.8 mm.

a. Minimum length of panel bracing of one face of the wall for S-W sheathing shall be at
least 4'-0" long or both faces of the wall for G-P sheathing shall be at least 8'-0° long:
h/w ratio shall not exceed 2:1. For S-W panel bracing of the same material on two
faces of the wall, the minimum length is permitted to be one-half the tabulated value
but the h/w ratio shall not exceed 2:1 and design for uplift is required.

b. G-P = gypsum board, fiberboard,—particleboardlath-and portland cement plaster or

gypsum sheathing boards; S-W = wood str,uctural panels and—diagenal-woeod

c. Nailing as specified below shall occur at all panel edges at studs, at top and bottom
plates and, where occurring, at blocking:
For 1/2-inch gypsum board, 5d (0.113 inch diameter) cooler nails at 7 inches on
center;
For 5/8-inch gypsum board, No 11 gage (0.120 inch diameter) cooler nails at 7
inches on center;
For gypsum sheathing board, 1-3/4 inches long by 7/16-inch head, diamond point
galvanized nails at 4 inches on center;




For gypsum lath, No. 13 gage (0.092 inch) by 1-1/8 inches long, 19/64-inch head,
plasterboard at 5 inches on center;
For Portland cement plaster, No. 11 gage (0.120 inch) by 1"/, inches long, /46~ inch

head at 6 inches on center;
Forfi i Ho-inchestong—tie-
7 T48

d. S-w shea’thinq shall be a minimum of 15/32” thick nailed with 8d common placed 3/8
inches from panel edges and spaced not more than 6 inches on center and 12
inches on center along intermediate framing members.

RATIONALE:

This proposed amendment specifies minimum sheathing thickness and nail size and
spacing so as to provide a uniform standard of construction for designers and buildings
to follow. This is intended to improve the performance level of buildings and structures
that are subject to the higher seismic demands placed on buildings or structure in this
region. This proposed amendment reflects the recommendations by the Structural
Engineers Association of Southern California (SEAOSC) and the Los Angeles City Joint
Task Force that investigated the poor performance observed in 1994 Northridge
Earthquake. This proposed amendment is a continuation of an amendment adopted
during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. Conventional framing does not address the need for a
continuous load path, critical shear transfer mechanisms, connection-ties, irregular and
flexible portions of complex shaped structures. The proposed modification to provide
specific detailing requirements will improve the performance of buildings and structures
and therefore needs to be incorporated into the code to assure that new buildings and
additions to existing buildings are designed and constructed in accordance with the
scope and objectives of the International Building Code.

Wood 23-10. Section 2304.9.1 and Table 2304.9.1 of the 2010 Edition of the California
Building Code are amended to read as follows:

2304.9.1 Fastener requirements. Connections for wood members shall be designed in
accordance with the appropriate methodology in Section 2301.2. The number and size
of fasteners connecting wood members shall not be less than that set forth in Table
2304.9.1. Staple fasteners in Table 2304.9.1 shall not be used to resist or transfer
seismic forces in structures assigned to Seismic Design Category D, E or F.

Exception: Staples may be used to resist or transfer seismic forces when the
allowable shear values are substantiated by cyclic testing and approved by the
building official.

Add new footnote g to Table 2304.9.1.



q. Staples shall not be used to resist or transfer seismic forces in structures assigned to
Seismic Design Category D, E or F.

RATIONALE:

Due to the high geologic activities in the Southern California area and the expected
higher level of performance on buildings and structures, this proposed local amendment
limit the use of staple fasteners in resisting or transferring seismic forces. In September
2007, limited cyclic testing data was provided to the ICC Los Angeles Chapter Structural
Code Committee showing that stapled wood structural shear panels do not exhibit the
same behavior as the nailed wood structural shear panels. The test results of the stapled
wood structural shear panels appeared much lower in strength and drift than the nailed
wood structural shear panel test results. Therefore, the use of staples as fasteners to
resist or transfer seismic forces shall not be permitted without being substantiated by
cyclic testing. This proposed amendment is a continuation of a similar amendment
adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to limit the use of staple
fasteners to resist or transfer seismic load improve the performance of buildings and
structures during a seismic event and therefore need to be incorporated into the code to
assure that new buildings and structures and additions or alterations to existing buildings
or structures are designed and constructed in accordance with the scope and objectives
of the International Building Code.

Wood 23-11. Section 2308.12.5 of the 2010 Edition of the California Building Code are
amended to read as follows:

2308.12.5 Attachment of sheathing. Fastening of braced wall panel sheathing shall not
be less than that prescribed in Table 2308.12.4 or 2304.9.1. Wall sheathing shall not be
attached to framing members by adhesives. Staple fasteners in Table 2304.9.1 shall not
be used to resist or_transfer seismic forces in structures assigned to Seismic Design
Category D, E or F.

Exception: Staples may be used to resist or transfer seismic forces when the
allowable shear values are substantiated by cyclic testing and approved by the

building official.

All braced wall panels shall extend to the roof sheathing and shall be attached to
parallel roof rafters or blocking above with framing clips (18 gauge minimum) spaced at
maximum 24 inches (6096 mm) on center with four 8d nails per leg (total eight 8d nails
per clip). Braced wall panels shall be laterally braced at each top corner and at
maximum 24 inches (6096 mm) intervals along the top plate of discontinuous vertical

framing.
RATIONALE:




Due to the high geologic activities in the Southern California area and the expected
higher level of performance on buildings and structures, this proposed local amendment
limit the use of staple fasteners in resisting or transferring seismic forces. In September
2007, limited cyclic testing data was provided to the ICC Los Angeles Chapter Structural
Code Committee showing that stapled wood structural shear panels do not exhibit the
same behavior as the nailed wood structural shear panels. The test results of the stapled
wood structural shear panels appeared much lower in strength and drift than the nailed
wood structural shear panel test results. Therefore, the use of staples as fasteners to
resist or transfer seismic forces shall not be permitted without being substantiated by
cyclic testing. This proposed amendment is a continuation of a similar amendment
adopted during previous code adoption cycles.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to limit the use of staple
fasteners to resist or transfer seismic load improve the performance of buildings and
structures during a seismic event and therefore need to be incorporated into the code to
assure that new buildings and structures and additions or alterations to existing buildings
or structures are designed and constructed in accordance with the scope and objectives
of the International Building Code.

California Residential Code Chapter 3 Building Planning R3-01. Section R301.1.3.2
of the 2010 Edition of the California Residential Code is amended to read as follows:

R301.1.3.2 Wood frame structures-greater-than-twe-steries. The building official shall
require construction documents to be approved and stamped by a California licensed
architect or engineer for all dwellings of wood frame construction more than two stories
and basement in height_located in Seismic Design Category A. B or C. Notwithstanding
other sections of the law, the law establishing these provisions is found in Business and
Professions Code Section 5537 and 6737.1.

The building official shall require construction documents to be approved and stamped
by a California licensed architect or engineer for all dwellings of wood frame construction
more than one story in_height or with a basement located in Seismic Design Category

Do, D4, D_z_ orE.

RATIONALE:

After the 1994 Northridge Earthquake, the Wood Frame Construction Joint Task Force
recommended that the quality of wood frame construction need to be greatly improved.
One such recommendation identified by the Task Force is to improve the quality and
organization of structural plans prepared by the engineer or architect so that plan
examiners, building inspectors, contractors and special inspectors may logically follow
and construct the presentation of the seismic force-resisting systems in the construction



documents. For buildings or structures located in Seismic Design Category Dy, Dy, D; or
E that are subject to a greater level of seismic forces, the requirement to have a
California licensed architect or engineer prepare the construction documents is intended
to minimize or reduce structural deficiencies that may cause excessive damage or
injuries in wood frame buildings. Structural deficiencies such as plan and vertical
irregularities, improper shear transfer of the seismic force-resisting system, missed
details or connections important to the structural system, and the improper application of
the prescriptive requirements of the California Residential Code can be readily
addressed by a registered design professional.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to require construction
documents for wood frame construction greater than one story in height or with a
basement to be approved and stamped by a California licensed architect or engineer is
intended to assure that the both the structural design and prescriptive requirement of the
code are properly utilized and presented and therefore need to be incorporated into the
code to assure that new buildings and structures and additions or alterations to existing
buildings or structures are designed and constructed in accordance with the scope and
objectives of the International Residential Code.

CRC Building Planning R3-02. Section R301.1.4 is added to Chapter 3 of the 2010
Edition of the California Residential Code to read as follows:

R301.1.4 Seismic design provisions for buildings constructed on or into slopes
steeper than one unit vertical in three units horizontal (33.3 percent slope). The

design and construction of new buildings and additions to existing buildings when
constructed on or into slopes steeper than one unit vertical in three units horizontal (33.3
percent slope) shall comply with Section 1613.12 of the California Building Code.

RATIONALE:

Due to the difficulty of fire suppression vehicles accessing winding and narrow hillside
properties and the probabilities for future earthquakes in the Los Angeles region, this
technical amendment is required to address the special needs for buildings constructed
on hillside locations. A joint Structural Engineers Association of Southern California
(SEAOSC) and both the Los Angeles County and Los Angeles City Task Force
investigated the performance of hillside building failures after the Northridge earthquake.
Numerous hillside failures resulted in loss of life and millions of dollars in damage. These
criteria were developed to minimize the damage to these structures and have been in
use by both the City and County of Los Angeles for several years with much success.
This proposed amendment is a continuation of an amendment adopted during previous
code adoption cycles.

FINDINGS:

Local Topographical and Geological Conditions — The greater Los Angeles region is a
densely populated area having buildings and structures constructed over and near a



vast array of fault systems capable of producing major earthquakes, including but not
limited to the recent 1994 Northridge Earthquake. Additionally, the topography within the
Los Angeles region includes significant hillsides with narrow and winding access that
makes timely response by fire suppression vehicles challenging and difficult. The
proposed modification establishes design parameters to better mitigate and limit
property damage that are the results of increased seismic forces which are imparted
upon hillside buildings and structures and therefore need to be incorporated into the
code to assure that new buildings and structures and additions or alterations to existing
buildings or structures are designed and constructed in accordance with the scope and
objectives of the International Residential Code.

CRC Building Planning R3-03. Section R301.2.2.2.5 of the 2010 Edition of the
California Residential Code is amended to read as follows:

1. When exterior shear wall lines or braced wall panels are not in one plane vertically
from the foundation to the uppermost story in which they are required.




RATIONALE:

With the higher seismic demand placed on buildings and structures in this region,
precautionary steps are proposed to reduce or eliminate potential problems that may
result by limiting the type of irregular conditions specified in the International Residential
Code. Such limitations are intended to reduce the potential structural damage expected
in the event of an earthquake. The cities and county of the Los Angeles region has taken
extra measures to maintain the structural integrity of the framing of the shear walls and
all associated elements when designed for high levels of seismic loads.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed amendment limits the type of irregular
conditions within buildings that may lead to higher structural damage during a seismic
event and therefore needs to be incorporated into the code to assure that new buildings
and structures and additions or alterations to existing buildings or structures are
designed and constructed in accordance with the scope and objectives of the
International Residential Code and consistent with the requirements in the ASCE 7-05.

CRC Building Planning R3-04. Section R301.2.2.3.5.1 is added to Section 301.2.2.3.5
of the 2010 Edition of the California Residential Code as follows:

R301.2.2.3.5.1 AISI $230, Section B1. Modify AISI S230, Section B1 to read as
follows:

Where No. 8 screws are specified, the required number of screws in a steel-to-steel
connection shall be permitted to be reduced in accordance with the reduction factors in
Table B1-1 when larger screws are used or when ene-ef-the sheets of steel being
connected is thicker than 33 mils (0.84mm). When applying the reduction factor, the
resulting number of screws shall be rounded up.

RATIONALE:




The term “one” conflicts with Table B1-1, whereas in the table it states the “thinnest
connected steel sheet”. The term “one” in the code language can misleadingly be
interpreted as though one of the sheets can be 33 mils and the other sheet thicker, but
that one would still qualify for a reduction factor; this is not the intent of the tables. For
example, in a steel-to-steel connection consisting of a 33 mils and 44 mils, and if in any
part of the code it is required to provide (4) No. 8 screws; according to Table B1-1 the
factor 1.0 would apply to the required number of screws and thus a reduction of screws
would not be allowed.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to clarify that the thinnest
connected steel sheets need to be thicker than 33 mils to qualify for the reduction factors
and therefore needs to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed
and constructed in accordance’ with the scope and objectives of the International

Residential Code.

CRC Building Planning R3-05. Section R322.1.4.1 of the 2010 Edition of the California
Residential Code is amended to read as follows:

R322.1.4.1 Determination of design flood elevations. If design flood elevations are
not specified, the building official is authorized to require the applicant to:

1. Obtain and reasonably use data available from a federal, state or other source: or

2. Determine the design flood elevation in accordance with accepted hydrologic and
hydraulic undertaken by a registered design-prefessienal-civil engineer who shall
determine that the technical methods used reflect currently accepted engineering
practice. Studies, analyses and computations shall be submitted insufficient detail to
allow thorough review and approval.

RATIONALE:

This amendment is intended to clarify the appropriate design pfofessional who should
perform studies and analysis for design flood elevations. Registered civil engineers are
highly trained and equipped to perform such design and analysis.

FINDINGS:

Local Topographical and Geological Conditions — The greater Los Angeles region is
affected by both natural and man-made topographic conditions, such as, steep hillsides
conditions where dry brush may cause brush fires and are fanned by strong
concentrated winds caused by steep ravines and valley areas of the hillsides, or when it
rains, mudflow or landslides caused by steep bare (no vegetation) slopes. Man-made
- topography may include very densely populated areas or areas of many high-rise
buildings, including but not limited to, Century City, Wilshire Corridor, Westwood or
Downtown Los Angeles, where street access for local fire department may be
challenging and difficult to navigate or impeded during times of high traffic activity. The



proposed modification to require a registered civil engineer to perform design and
analysis ensures that a more reliable and better performance is achieved and therefore
needs to be incorporated into the code to assure that new buildings and structures and
additions or alternations to existing buildings or structures are designed and constructed
in accordance with the scope and objectives of the International Residential Code.

Chapter 4 Foundations R4-01. Section R401.1 of the 2010 Edition of the California
Residential Code is amended to read as follows:

R401.1 Application. The provisions of this chapter shall control the design and
construction of the foundation and foundation spaces for all buildings. In addition to the
provisions of this chapter, the design and construction of foundations in areas prone to
flooding as established by Table R301.2(1) shall meet the provisions of Section R322.
Wood foundations shall be designed and installed in accordance with AF&PA PWF.

Exception: The provisions of this chapter shall be permitted to be used for wood

foundations only in the following situations:

1. In buildings that have no more than two floors and a roof.

2. When interior basement and foundation walls are constructed at intervals not
exceeding 50 feet (15 240 mm).

Wood foundations in Seismic Design Category D,, Dy or D, shall be—desighed—in

acecerdance-with-aceepted-engineering-practice-not be permitted.

Exception: In non-occupied, single-story, detached storage sheds and similar uses
other than carport or garage, provided the gross floor area does not exceed 200
square feet, the plate height does not exceed 12 feet in height above the grade
plane at any point, and the maximum roof projection does not exceed 24 inches.

RATIONALE:

No substantiating data has been provided to show that wood foundation is effective in
supporting buildings and structures during a seismic event while being subject to
deterioration caused by the combined detrimental effect of constant moisture in the soil
and wood-destroying organisms. Wood foundation, when they are not properly treated
and protected against deterioration, have performed very poorly and have led to slope
failures. Most contractors are typically accustomed to construction in dry and temperate
weather in the Southern California region and are not generally familiar with the
necessary precautions and treatment of wood that makes it suitable for both seismic
event and wet applications. The proposed amendment takes the precautionary steps to
reduce or eliminate potential problems that may result in using wood foundation that
experience relatively rapid decay due to the fact that the region does not experience
temperatures cold enough to destroy or retard the growth and proliferation of wood-
destroying organisms. However, an exception is made for non-occupied, single-story
storage structures that pose significantly less risk to human safety and may utilize the
wood foundation guidelines specified in this Chapter. This proposed amendment is a
continuation of an amendment adopted during previous code adoption cycles for the
California Building Code.

FINDINGS:



Local Climatic and Geological Conditions — The greater Los Angeles region is a densely
populated area having buildings and structures constructed over and near a vast array of
fault systems capable of producing major earthquakes, including but not limited to the
recent 1994 Northridge Earthquake. In addition, the region is within a climate system
capable of producing major winds, fire and rain related disasters, including but not
limited to those caused by the Santa Ana winds and El Nino (or La Nina) subtropical-like
weather. This region is especially susceptible to more active termite and wood attacking
insects and microorganisms. The proposed modification to prohibit the use of wood
foundation systems as well as limit prescriptive design provisions in an effort to mitigate
potential problems or deficiencies due to the proliferation of wood-destroying organisms
and therefore need to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed
and constructed in accordance with the scope and objectives of the International
Residential Code.

Foundations R4-02. Sections R403.1.2, R403.1.3, R403.1.5 of the 2010 Edition of the
California Residential Code are amended to read as follows:

R403.1.2 Continuous footing in Seismic Design Categories Dy, D, and D,. The
braced wall panels at exterior walls of buildings located in Seismic Design Categories
Do, D4 and D, shall be supported by continuous footings. All required interior braced wall
panels in buildings with-plan-dimensions-greater-than-50-feet(15240-mm)-shall alse-be
supported by continuous footings.

R403.1.3 Seismic reinforcing. Concrete footings located in Seismic Design Categories
Do, D1 and D,, as established in Table R301.2(1), shall have minimum reinforcement.
Bottom reinforcement shall be located a minimum of 3 inches (76 mm) clear from the
bottom of the footing. .

In Seismic Design Categories Do, D; and D, where construction joint is created
between a concrete footing and a stem wall, a minimum of one No. 4 bar shall be
installed at not more than 4 feet (1219 mm) on center. The vertical bar shall extend to 3
inches (76 mm) clear of the bottom of the footing, have a standard hook and extend a
minimum of 14 inches (357 mm) into the stem wall.

In Seismic Design Categories Do, Dy and D, where a grouted masonry stem wall is
supported on a concrete footing and stem wall, a minimum of one No. 4 bar shall be
installed at not more than 4 feet (1219 mm) on center. The vertical bar shall extend to 3
inches (76 mm) clear of the bottom of the footing and have a standard hook.

In Seismic Design Categories Dy, Dy and D, masonry stem walls without solid grout
and vertical reinforcing are not permitted.

Exception: In detached one- and two-family dwellings located in Seismic Design
Category A, B or C which are three stories or less in height and constructed with stud
bearing walls, plain concrete footings without longitudinal reinforcement supporting
walls and isolated plain concrete footings supporting columns or pedestals are
permitted.

R403.1.5 Slope. The top surface of footings shall be level. The bottom surface of
footings shall be permitted to have a slope not exceeding one unit vertical in 10 units



horizontal (10-percent slope). Footings shall be stepped where it is necessary to change
the elevation of the top surface of the footing or where the surface of the ground slopes
more than one unit vertical in 10 units horizontal (10-percent slope).

For structures located in Seismic Design Categories Do, Dy or D,, stepped footings
shall be reinforced with four 1/2-inch diameter (12.7 mm) deformed reinforcing bars. Two
bars shall be place at the top and bottom of the footings as shown in Figure R403.1.5.
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STEPPED FOOTING

RATIONALE:

With the higher seismic demand placed on buildings and structures in this region,
precautionary steps are proposed to reduce or eliminate potential problems that may
result for under-reinforced footings located on sloped surfaces. Requiring minimum
reinforcement for stepped footings is intended to address the problem of poor
performance of plain or under-reinforced footings during a seismic event. Furthermore,
interior walls can easily be called upon to resist over half of the seismic loading imposed
on simple buildings or structures. Without a continuous foundation to support the braced
wall line, seismic loads would be transferred through other elements such as non-
structural concrete slab floors, wood floors, etc. The proposed change is to limit the use
of the exception to structures assigned to Seismic Design Category A, B or C where
lower seismic demands are expected. Requiring interior braced walls be supported by
continuous foundations is intended to reduce or eliminate the poor performance of
buildings or structures. This proposed amendment is consistent with an amendment
adopted during previous code adoption cycles for the California Building Code.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to require continuous footings
under braced wall lines, require reinforcement in one- and two-family dwelling, and
minimum reinforcement in stepped footings will improve performance of buildings or




structure during a seismic event and minimize potential problems or deficiencies and
therefore need to be incorporated into the code to assure that new buildings and
additions to existing buildings are designed and constructed in accordance with the
scope and objectives of the International Residential Code.

Foundations R4-03. Section R404.2 of the 2010 Edition of the California Residential
Code is amended to read as follows:

R404.2 Wood foundation walls. Wood foundation walls shall be constructed in
accordance with the provisions of Sections R404.2.1 through R404.2.6 and with the
details shown in Figures R403.1(2) and R403.2(3)._Wood foundation walls shall not be
used for structures located in Seismic Design Category D, D, or D..

RATIONALE:

No substantiating data has been provided to show that wood foundation wall is effective
in supporting buildings and structures during a seismic event while being subject to
deterioration caused by the combined detrimental effect of constant moisture in the soil
and wood-destroying organisms. Wood foundation walls, when they are not properly
treated and protected against deterioration, have performed very poorly and have led to
slope failures. Most contractors are typically accustomed to construction in dry and
temperate weather in the Southern California region and are not generally familiar with
the necessary precautions and treatment of wood that makes it suitable for both seismic
event and wet applications. The proposed amendment takes the precautionary steps to
reduce or eliminate potential problems that may result in using wood foundation walls
that experience relatively rapid decay due to the fact that the region does not experience
temperatures cold enough to destroy or retard the growth and proliferation of wood-
destroying organisms. This proposed amendment is consistent with an amendment
adopted during previous code adoption cycles for the California Building Code.

FINDINGS:

Local Climatic and Geological Conditions — The greater Los Angeles region is a densely
populated area having buildings and structures constructed over and near a vast array of
fault systems capable of producing major earthquakes, including but not limited to the
recent 1994 Northridge Earthquake. In addition, the region is within a climate system
capable of producing major winds, fire and rain related disasters, including but not
limited to those caused by the Santa Ana winds and EI Nino (or La Nina) subtropical-like
weather. This region is especially susceptible to more active termite and wood attacking
insects and microorganisms. The proposed modification to prohibit the use of wood
foundation wall in an effort to mitigate potential problems or deficiencies due to the
proliferation of wood-destroying organisms and therefore need to be incorporated into
the code to assure that new buildings and structures and additions or alterations to
existing buildings or structures are designed and constructed in accordance with the
scope and objectives of the International Residential Code.

CRC Chapter 5 Floors R5-01. Section R501.1 of the 2010 Edition of the California
Residential Code is amended to read as follows:

R501.1 Application. The provision of this chapter shall control the design and
construction of the floors for all buildings including the floors of attic spaces used to



house mechanical or plumbing fixtures and equipment weighing less than 400 Ibs and
maximum height of 4 feet above the floor or attic level.

RATIONALE:

There is no limitation for weight of mechanical and plumbing fixtures and equipments in
the International Residential Code. Requirements from ASCE 7-05 and the International
Building Code would permit equipment weighing up to 400 Ibs when mounted at 4 feet or
less above the floor or attic level without engineering design. Where equipment exceeds
this requirement, it is the intent of this proposed amendment that a registered design
professional be required to analyze if the floor support is adequate and structurally
sound.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to limit the equipment weight is
intended to reduce injuries, save lives, and minimize structural damages and therefore
needs to be incorporated into the code to assure that new buildings and structures and
additions or alterations to existing buildings or structures are designed and constructed
in accordance with the scope and objectives of the International Residential Code.

Floors R5-02. Section R503.2.4 is added to Chapter 5 of the 2010 Edition of the
California Residential Code to read as follows:

R503.2.4 Openings in horizontal diaphragms. Openings in horizontal diaphragms with
a_dimension perpendicular to the joist that is greater than 4 feet (1.2 m) shall be
constructed in accordance with Figure R503.2.4.




PLYWOQOO SHEATHING
DIAPHRAGM OPENING

METAL TIE 166A. x 1 1/2* x 40" MIN., {4 TOTAL)
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For 8t 1 inch = 254 mam, | fool = 304.8 mm.

a. Blockings shall be provided beyond headers.

b. Metal ties not less than 0.058 inch [1.47 mm (16 galvanized gage)] by 1.5 inches (38
mm) wide with eight 16d common nails on each side of the header-joist intersection.
The metal ties shall have a minimum vield of 33,000 psi (227 MPa).

c. Openings in diaphragms shall _be further limited in accordance with Section
R301.2.2.2.5. :

FIGURE R503.2.4
OPENINGS IN HORIZONTAL DIAPHRAGMS

RATIONALE:

Section R502.10 of the Code does not provide any prescriptive criteria to limit the
maximum floor opening size nor does Section R503 provide any details to address the
issue of shear transfer near larger floor openings. With the higher seismic demand
placed on buildings and structures in this region, it is important to ensure that a complete
load path is provided to reduce or eliminate potential damages caused by seismic
forces. Requiring blocking with metal ties around larger floor openings and limiting
opening size is consistent with the requirements of Section R301.2.2.2.5.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to require specific detailing at
large floor openings is intended to address the poor performance of floor diaphragms
with openings and limit or reduce property damages during a seismic event and




therefore needs to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed
and constructed in accordance with the scope and objectives of the International
Residential Code.

CRC Chapter 6 Wall Construction R6-01. Lines 34 thru 37 of Table R602.3( 1) of the
2010 Edition of the California Residential Code are amended to read as follows:
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RATIONALE:

The Structural Engineers Association of Southern California (SEAOSC) and the Los
Angeles City Joint Task Force that investigated the damages to buildings and structures
during the 1994 Northridge Earthquake recommended reducing allowable shear values
in wood structural pane! shear walls or diaphragms that were not substantiated by cyclic
testing. That recommendation was consistent with a report to the Governor from the
Seismic Safety Commission of the State of California recommending that code
requirements be "more thoroughly substantiated with testing.” The allowable shear
values for wood structural panel shear walls or diaphragms fastened with staples are
based on monotonic testing and does not take into consideration that earthquake forces
load shear wall or diaphragm in a repeating and fully reversible manner.

In September 2007, limited cyclic testing was conducted by a private engineering firm to
determine if wood structural panels fastened with staples would exhibit the same
behavior as the wood structural panels fastened with common nails. The test result
revealed that wood structural panel fastened with staples appeared to be much lower in
strength and stiffness than wood structural panels fastened with common nails. It was
recommended that the use of staples as fasteners for wood structural panel shear walls
or diaphragms not be permitted to resist seismic forces in structures assigned to Seismic
Design Category Dy, D; and D, unless it can be substantiated by cyclic testing.

This proposed amendment is consistent with an amendment adopted during previous
code adoption cycles for the Callifornia Building Code.

FINDINGS:



Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fauit
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to place design and
construction limits on staples as fasteners used in wood structural panel or diaphragms
not substantiated with cyclic testing will help to maintain minimum quality of construction
and performance standards of structures and therefore need to be incorporated into the
code to assure that new buildings and structures and additions or alterations to existing
buildings or structures are designed and constructed in accordance with the scope and
objectives of the International Residential Code.

CRC Wall Construction R6-02. Table R602.3(2) of the 2010 Edition of the California
Residential Code is amended to read as follows:
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RATIONALE:

The Structural Engineers Association of Southern California (SEAOSC) and the Los
Angeles City Joint Task Force that investigated the damages to buildings and structures
during the 1994 Northridge Earthquake recommended reducing allowable shear values
in wood structural panel shear walls or diaphragms that were not substantiated by cyclic
testing. That recommendation was consistent with a report to the Governor from the
Seismic Safety Commission of the State of California recommending that code
requirements be "more thoroughly substantiated with testing.” The allowable shear
values for wood structural panel shear walls or diaphragms fastened with staples are
based on monotonic testing and does not take into consideration that earthquake forces
load shear wall or diaphragm in a repeating and fully reversible manner.

In September 2007, limited cyclic testing was conducted by a private engineering firm to
determine if wood structural panels fastened with staples would exhibit the same
behavior as the wood structural panels fastened with common nails. The test result
revealed that wood structural panel fastened with staples appeared to be much lower in
strength and stiffness than wood structural panels fastened with common nails. It was
recommended that the use of staples as fasteners for wood structural panel shear walls
or diaphragms not be permitted to resist seismic forces in structures assigned to Seismic
Design Category Do, Dy and D, unless it can be substantiated by cyclic testing.

This proposed amendment is consistent with an amendment adopted during previous
code adoption cycles for the California Building Code.

FINDINGS:

Local Geological Conditions ~ The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fauit
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to place design and
construction limits on staples as fasteners used in wood structural panel or diaphragms
not substantiated with cyclic testing will help to maintain minimum quality of construction
and performance standards of structures and therefore need to be incorporated into the
code to assure that new buildings and structures and additions or alterations to existing
buildings or structures are designed and constructed in accordance with the scope and
objectives of the International Residential Code.

CRC Wall Construction R6-03. Table R602.10.1.2(2) of the 2010 Edition of the
California Residential Code is amended to read as follows:

TABLE RE02.10.1.2(2)* > ¢
BRACING REQUIREMENTS BASED ON SEISMIC DESIGN CATEGORY
(AS A FUNCTION OF BRACED WALL LINE LENGTH)

SOIL CLASS p°
WALL HEIGHT = 10 FT
10 PSF FLOOR DEAD LOAD

15 PSF ROOF/CEILING DEAD LOAD MINIMUM TOTAL LENGTH (feety OF BRACED WALL PANELS REQUIRED
BRACED WALL LINE SPACING < 25 FT ALONG EACH BRACED WALL LINE
Selmnic Dasign Mothods?
Categary Braced Wall DWB, SFB, 68, Continuous
{SDC) Story Location Line Length Meothod L1B PBS, PCP, HPS Meathad WSP Sheathing




10 NP 36— 80 20 17
20 NP B8 120 4.0 34
30 NP 26 180 6.0 5.1
40 NP 428 240 8.0 6.8
50 NP ~15:6-300 10.0 85
10 NP 5 N 45 38
20 NP 126N 9.0 77
SDC D orB, 30 NP ~488 N 135 115
40 NP 248 N 18.0 15.3
50 NP 386 N 25 19.1
10 NP 45 N 6.0 5.1
20 NP 4+ N 12.0 10.2
0 NP 265 N 18.0 16.3
40 NP 48 NP 240 204
50 NP -43:5- 10 300 %5

10 NP 4880 25

20 NP 86 180 50

30 NP 420 240 7.5

40 NP 160 320 10.0

50 NP 266 400 125

10 NP 5 N 55

20 NP 50 11.0

SDCD, 30 NP 2251 165

40 NP -386-Ne 20

50 NP 75N 75

10 NP NP NP

20 NP NP NP

30 NP NP NP

40 NP NP NP

50 NP NP - NP

d. Methods GB and PCP braced wall panel h/w ratio shall not exceed 1:1in SDC Dy,
Dy, and D,. Methods DWB, SFB, PBS, and HPS are not permitted in SDC Dy, D4,

and D,.
RATIONALE:

Due to the high geologic activities in the Southern California area and the expected
higher level of performance on buildings and structures, this proposed local amendment
increase the length and limits the location where shear walls sheathed with lath, plaster
or gypsum board are used in multi-level buildings. In addition, shear walls sheathed with
other materials are prohibited in Seismic Design Category Dy, Dy and D, to be consistent
with the design limitation for similar shear walls found in the California Building Code.
The poor performance of such shear walls in the 1994 Northridge Earthquake was
investigated by the Structural Engineers Association of Southern California (SEAOSC)
and the Los Angeles City Task Force and formed the basis for this proposed
amendment. Considering that shear walls sheathed with lath, plaster or gypsum board
are less ductile than steel moment frames or wood structural panel shear walls, the cities
and county of the Los Angeles region has taken the necessary measures to limit the
potential structural damage that may be caused by the use of such walls at the lower
level of multi-level building that are subject to higher levels of seismic loads. This
proposed amendment is consistent with an amendment adopted during previous code
adoption cycles for the California Building Code.



FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to increase the length and limit
the location where shear walls sheathed with lath, plaster or gypsum board are used will
help to ensure that multi-level building will reach its performance objective in resisting
higher levels of seismic loads and therefore need to be incorporated into the code to
assure that new buildings and structures and additions or alterations to existing buildings
or structures are designed and constructed in accordance with the scope and objectives
of the International Residential Code.

CRC Wall Construction R6-04. Table R602.10.2 of the 2010 Edition of the California
Residential Code is amended to read as follows:

TABLE R602.10.2
INTERMITTENT BRACING METHODS?

8d common (2 %" x
0.131) nails _at 6"
spacing (panel edge)
at 12° spacing
(intermediate

supports), 3/8" edge
distance to  panel
edge

Woad structural panel 3.

WP (see Section REN4)Y 8 154327

SFB

fiberboard sheathing stud spacing

11/2“ galvanized roofing nails or

1,0 25, ; “
Structural /2 or /32 for maximum 16 8d common (21/2"xDA131)nails

;.; e at 3" spacing (panel edgas) at 6"
spacing (intermediate supports)

GB Gypsum board / panel locations for exterior

see Table R702.3.5

Nails or screws at 7" spacing at
panel edges including top and
bottom plates; for all braced wali

sheathing nail or screw size, see
Table RE02.3¢1); for interior
gypsum board nail or screw size,

Patticleboard sheathing 3/8 or /2 for maximum 16

PBs (see Section REUS)

stud spacing

11/2" galvanized roofing nails or

8d common (21/2" % 0.131) nails

at 3" spacing (panel edges) at 6
spacing {intermediate supports)

Portland cement See Ssction R703.6 ' 6" spacing-er
plaster For maximum 16" stud spacing . ,, LITIRT g

[ 8
—opacH-

PCP

1127, 11 gage, "/ " head nails at
2 18




a. Methods GB and PCP braced wall panel h/w ratio shall not exceed 1:1 in SDC Do,
D,, and D,. Methods LIB, DWB, SFB, PBS, HPS, and PFG are not permitted in SDC

DQ, D«;, and Dg_
RATIONALE:

3/8" thick 3 ply-plywood shear walls experienced many failures during the Northridge
Earthquake. Box nails were observed to cause massive and multiple failures of the
typical 3/8" thick 3-ply plywood during the Northridge Earthquake. This proposed
amendment specifies minimum sheathing thickness, nail size and spacing so as to
provide a uniform standard of construction for designers and buildings to follow. This is
intended to improve the performance level of buildings and structures that are subject to
the higher seismic demands and reduce and limit potential damages to property. This
proposed amendment reflects the recommendations by the Structural Engineers
Association of Southern California (SEAOSC) and the Los Angeles City Joint Task Force
that investigated the poor performance observed in 1994 Northridge Earthquake.

In September 2007, limited cyclic testing was conducted by a private engineering firm to
determine if wood structural panels fastened with staples would exhibit the same
behavior as the wood structural panels fastened with common nails. The test result
revealed that wood structural panel fastened with staples appeared to be much lower in
strength and stiffness than wood structural panels fastened with common nails. It was
recommended that the use of staples as fasteners for wood structural panel shear walls
or diaphragms not be permitted to resist seismic forces in structures assigned to Seismic
Design Category Dy, D1 and D, unless it can be substantiated by cyclic testing.

This proposed amendment is consistent with an amendment adopted during previous
code adoption cycles for the California Building Code.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to place design and
construction limits on stapled nail fasteners used in wood structural panel shear walls
not substantiated with cyclic testing and requiring minimum sheathing thickness and
nailing type and size will help to maintain minimum quality of construction and
performance standards of structures and therefore need to be incorporated into the code
to assure that new buildings and additions to existing buildings are designed and
constructed in accordance with the scope and objectives of the International Residential
Code. :

CRC Wall Construction R6-05. Figure R602.10.3.2 of the 2010 Edition of the California
Residential Code is amended to read as follows:



TOP PLATES SHALL BE CONTINUOUS OVER A BRACED WALL PANEL

/ FOR PANEL SPUICE (IF NEEDED)
S ADJOINING PANEL EOGES SHALL
T MEET OVER AND BE FASTENED TO
P . . COMMON FRAMING
Min. 15/32" :
~HON-AATHICK WOOD STRUCTURAL : y e B COMMON SR-GAMBOH- -
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@ FRAMING MINIMLM ' ! PANEL EDGES FOR THE FIRST OF 2
g GOUB:.E %TUDs \“‘“«\N X £ STORIES.
B REQUIRE M :
ORIMON L
STUDS UNDER HEADER AS K D —— ;ﬁsfsa 12 O.C. AT
REQUIRED \\ " e INTERIOR SUPPORTS
HOLQQ;);?RQ{R sT’?Ap‘ME /! |
ANCHO  TABL I i ’ 3
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WOOO STRUCTURNL PANEL : SANIMUM REINFORCING OF
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24
MINIMUM FOOTING SIZE URDEr
OPENING IS 1291 2 ATURNED-DOWN
-ORENINGS. RENFORCING SHALL
BE AS SHOWN ABOVE,
FIGURE R602.10.3.2
ALTERNATE BRACED WALL PANEL
RATIONALE:

3/8” thick 3 ply-plywood shear walls experienced many failures during the Northridge
Earthquake. Box nails were observed to cause massive and multiple failures of the
typical 3/8” thick 3-ply plywood during the Northridge Earthquake. This proposed
amendment specifies minimum sheathing thickness, nail size and spacing so as to
provide a uniform standard of construction for designers and buildings to follow. This is
intended to improve the performance level of buildings and structures that are subject to
the higher seismic demands and reduce and limit potential damages to property. This
proposed amendment reflects the recommendations by the Structural Engineers
Association of Southern California (SEAOSC) and the Los Angeles City Joint Task Force
that investigated the poor performance observed in 1994 Northridge Earthquake. This
proposed amendment is consistent with an amendment adopted during previous code
adoption cycles for the California Building Code.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification requiring minimum sheathing
thickness and nailing type and size will help to maintain minimum quality of construction
and performance standards of structures and therefore need to be incorporated into the
code to assure that new buildings and additions to existing buildings are designed and



constructed in accordance with the scope and objectives of the International Residential
Code.

CRC Wall Construction R6-06. Figure R602.10.3.3 of the 2010 Edition of the California
Residential Code is amended to read as follows:

EXTENT OF HEADER

DOUBLE PORTAL FRAME (TWO BRACED WALL PANELS)
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1
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M. 4200 LB TIE-DOWN DEVICE (EMBEDOED INTD
CONCRETE AND NAILED INTO FRAMING)

SEESECTION RS02.1003.3

FIGURE R602.10.3.3
METHOD PFH: PORTAL FRAME WITH HOLD-DOWNS AT DETACHED GARAGE
DOOR OPENINGS

RATIONALE:

3/8” thick 3 ply-plywood shear walls experienced many failures during the Northridge
Earthquake. Box nails were observed to cause massive and multiple failures of the
typical 3/8" thick 3-ply plywood during the Northridge Earthquake. This proposed
amendment specifies minimum sheathing thickness, nail size and spacing so as to
provide a uniform standard of construction for designers and buildings to follow. This is
intended to improve the performance level of buildings and structures that are subject to
the higher seismic demands and reduce and limit potential damages to property. This
proposed amendment reflects the recommendations by the Structural Engineers
Association of Southern California (SEAOSC) and the Los Angeles City Joint Task Force
that investigated the poor performance observed in 1994 Northridge Earthquake. This
proposed amendment is consistent with an amendment adopted during previous code
adoption cycles for the California Building Code.




FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification requiring minimum sheathing
thickness and nailing type and size will help to maintain minimum quality of construction
and performance standards of structures and therefore need to be incorporated into the
code to assure that new buildings and additions to existing buildings are designed and
constructed in accordance with the scope and objectives of the International Residential
Code.

CRC Wall Construction R6-07. Item 1 of Section R602.10.3.3 of the 2010 Edition of the
California Residential Code is amended to read as follows:

1. Each panel shall be fabricated in accordance with Figure R602.10.3.3. The wood
structural panel sheathing shall extend up over the solid sawn or glued-laminated
header and shall be nailed in accordance with Figure R602.10.3.3. A spacer, if
used with a built-up header, shall be placed on the side of the built-up beam
opposite the wood structural panel sheathing. The header shall extend between
the inside faces of the first full-length outer studs of each panel. One anchor bolt
not less than 5/8-inch-diameter (16 mm) and installed in accordance with Section
R403.1.6 shall be provided in the center of each sill plate. The hold-down devices
shall be an embedded-strap type, installed in accordance with the manufacturer's
recommendations. The panels shall be supported directly on a foundation that is
continuous across the entire length of the braced wall line. The foundation shall
be reinforced as shown on Figure R602.10.3.2. This reinforcement shall be
lapped not less than 4624 inches (384 610 mm) with the reinforcement required
in the continuous foundation located directly under the braced wall line.

RATIONALE:

The proposal change to the minimum lap splice requirement ensures design and
construction consistency with Section 12.16.1 of ACI 318-05.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to increase the lap splice
requirement will improve performance of buildings and structures and is consistent with
ACl 318 and therefore need to be incorporated into the code to assure that new
buildings and structures and additions or alterations to existing buildings or structures
are designed and constructed in accordance with the scope and objectives of the
International Residential Code and ACI 318.



CRC Wall Construction R6-08. Table R602.10.4.1 of the 2010 Edition of the California
Residential Code is amended to read as follows:

TABLE R602.10.4.1
CONTINUQUS SHEATHING METHODS

METHOD MATERIAL MINIMUM THICKNESS FIGURE I CONNECTION CRITERIA
. " Bd-comman 2" = 8.113") nails
15432 at 6" spacing (panel edges) and
at 12" spacing (intermediate
CS-wsP Wood structural panal ‘31‘5*'—- suppons)m&ga.-u—al‘—s%aplea-
3% spasing4 }-ane
B A )
Suppora)
Wood structural panel adjacent laﬁl
Cs-G to garage openings and ——1‘8—‘“ Ses Method CS-WSP
supporting roof load oniye“’D
: See Seaction See Section
CS-PF Continuous portal frame REO2.10.4 1.1 FB02.10.4.9 1

RATIONALE:

3/8” thick 3 ply-plywood shear walls experienced many failures during the Northridge
Earthquake. Box nails were observed to cause massive and multiple failures of the
typical 3/8” thick 3-ply plywood during the Northridge Earthquake. This proposed
amendment specifies minimum sheathing thickness, nail size and spacing so as to
provide a uniform standard of construction for designers and buildings to follow. This is
intended to improve the performance level of buildings and structures that are subject to
the higher seismic demands and reduce and limit potential damages to property. This
proposed amendment reflects the recommendations by the Structural Engineers
Association of Southern California (SEAOSC) and the Los Angeles City Joint Task Force
that investigated the poor performance observed in 1994 Northridge Earthquake.

In September 2007, limited cyclic testing was conducted by a private engineering firm to
determine if wood structural panels fastened with staples would exhibit the same
behavior as the wood structural panels fastened with common nails. The test result
revealed that wood structural panel fastened with staples appeared to be much lower in
strength and stiffness than wood structural panels fastened with common nails. It was
recommended that the use of staples as fasteners for wood structural panel shear walls
or diaphragms not be permitted to resist seismic forces in structures assigned to Seismic
Design Category Do, D; and D, unless it can be substantiated by cyclic testing.

This proposed amendment is consistent with an amendment adopted during previous
code adoption cycles for the California Building Code.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent



1994 Northridge Earthquake. The proposed modification to place design and
construction limits on stapled nail fasteners used in wood structural panel shear walls
not substantiated with cyclic testing and requiring minimum sheathing thickness and
nailing type and size will help to maintain minimum quality of construction and
performance standards of structures and therefore need to be incorporated into the code
to assure that new buildings and additions to existing buildings are designed and
constructed in accordance with the scope and objectives of the International Residential
Code.

CRC Wall Construction R6-09. Figure R602.10.4.1.1 of the 2010 Edition of the
California Residential Code is amended to read as follows:

i H 3
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RATIONALE:

3/8” thick 3 ply-plywood shear walls experienced many failures during the Northridge
Earthquake. Box nails were observed to cause massive and multiple failures of the
typical 3/8" thick 3-ply plywood during the Northridge Earthquake. This proposed
amendment specifies minimum sheathing thickness, nail size and spacing so as to
provide a uniform standard of construction for designers and buildings to follow. This is
intended to improve the performance level of buildings and structures that are subject to
the higher seismic demands and reduce and limit potential damages to property. This
proposed amendment reflects the recommendations by the Structural Engineers
Association of Southern California (SEAOSC) and the Los Angeles City Joint Task Force
that investigated the poor performance observed in 1994 Northridge Earthquake. This
proposed amendment is consistent with an amendment adopted during previous code
adoption cycles for the California Building Code.

FINDINGS:



Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification requiring minimum sheathing
thickness and nailing type and size will help to maintain minimum quality of construction
and performance standards of structures and therefore need to be incorporated into the
code to assure that new buildings and additions to existing buildings are designed and
constructed in accordance with the scope and objectives of the International Residential
Code.

CRC Wall Construction R6-10. Section R602.10.7.1 of the 2010 Edition of the
California Residential Code is deleted in its entirety:

RATIONALE:

With the higher seismic demand placed on buildings and structures in this region, interior
walls can easily be called upon to resist over half of the seismic loading imposed on
simple buildings or structures. Without a continuous foundation to support the braced
wall line, seismic loads would be transferred through other elements such as non-
structural concrete slab floors, wood floors, etc. Requiring interior braced walls be
supported by continuous foundations is intended to reduce or eliminate the poor
performance of buildings or structures. This proposed amendment is consistent with an
amendment adopted during previous code adoption cycles for the California Building
Code.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to require all exterior walls and
interior braced wall panels in buildings be supported on continuous footings for a
complete load path will improve performance of buildings or structure during a seismic
event and therefore, need to be incorporated into the code to assure that new buildings
and structures and additions or alterations to existing buildings or structures are



designed and constructed in accordance with the scope and objectives of the
International Residential Code.

CRC Waill Construction R6-11. Section R606.2.4 of the 2010 Edition of the California
Residential Code is amended to read as follows:

R606.2.4 Parapet walls. Unreinforced solid masonry parapet walls shall not be less
than 8 inches (203 mm) thick and their height shall not exceed four times their thickness.
Unreinforced hollow unit masonry parapet walls shall be not less than 8 inches (203 mm)
thick, and their height shall not exceed three times their thickness. Masonry parapet
walls in areas subject to wind loads of 30 pounds per square foot (1.44 kPa)_or located
in Seismic Design Category Dy, D1 or D,, or on townhouses in Seismic Design Category
C shall be reinforced in accordance with Section R606.12.

RATIONALE:

The addition of the word “or” will prevent the use of unreinforced parapets in Seismic
Design Category Dy, D4 or D,, or on townhouses in Seismic Design Category C.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to not allow the use of
unreinforced masonry is intended to prevent non-ductile failures and sudden structural
collapses and therefore needs to be incorporated into the code to assure that new
buildings and structures and additions or alterations to existing buildings or structures
are designed and constructed in accordance with the scope and objectives of the
International Residential Code.

CRC Wall Construction R6-12. Section R606.12.2.2.3 of the 2010 Edition of the
California Residential Code is amended to read as follows:

R606.12.2.2.3 Reinforcement of requirements for masonry elements. Masonry
elements listed in Section R606.12.2.2.2 shall be reinforced in either the horizontal or

vertical direction as shown in Figure R606-4+H2)R606.11(3) and in accordance with the
following:

1. Honzontal remforcement Horizontal jomt relnforcement shall consust of atleast-two

shall be provnded wnthln 16 mches (406 mm) of the top and. bottom of these masonry
elements.



2. Vertical reinforcement. Vertical reinforcement shall consist of at least one No. 4 bar
spaced not more than 48 inches (1219 mm). Vertical reinforcement shall be within 46
8 inches (406mm) of the ends of masonry walls.

RATIONALE:

Reinforcement using longitudinal wires for buildings and structures located in high
seismic areas are deficient and not as ductile as deformed rebar. Having vertical
reinforcement closer to the ends of masonry walls helps to improve the seismic
performance of masonry buildings and structures.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to increase reinforcements will
ensure that the ductility requirements for buildings in high seismic region meet the intent
of the code and limit potential property damages and therefore need to be incorporated
into the code to assure that new buildings and structures and additions or alterations to
existing buildings or structures are designed and constructed in accordance with the
scope and objectives of the International Residential Code.

CRC Wall Construction R6-13. Exception of Section 602.3.2 of the 2010 Edition of the
California Residential Code is amended to read as follows:

Exception: In other than Seismic Design Category Dy, D4 or D,, a-A single top plate may
be installed in stud walls, provided the plate is adequately tied at joints, corners and
interesting walls by a minimum 3-inch-by-6-inch by a 0.036-inch-thick (76 mm by 152
mm by 0.914 mm) galvanized steel plate that is nailed to each wall or segment of wall by
six 8d nails on each side, provided the rafters or joists are centered over the studs with a
tolerance of no more than 1 inch (25 mm). The top plate may be omitted over lintels that
are adequately tied to adjacent wall sections with steel plates or equivalent as previously
described.

RATIONALE:

The cities and county of the Los Angeles region have taken extra measures to maintain
the structural integrity of the framing of the shear wall system for buildings and structures
subject to high seismic loads by eliminating single top plate construction. The
performance of modern day braced wall panel construction is directly related to an
adequate load path extending from the roof diaphragm to the foundation system. A
single top plate is likely to be over nailed due to the nailing requirements at a rafter, stud,
top plate splice, and braced wall panel edge in a single location. In addition, notching on
a single top plate for plumbing, ventilation and electrical wiring may reduce the load
transfer capacity of the plate without proper detailing. Majority of buildings and structures
designed and built per the California Residential Code with a single top plate may not
need structural observation and special inspections. The potential construction mistakes
mentioned above could not be caught and corrected by knowledgeable engineers and
inspectors, and could jeopardize structural performance of buildings and structures
located in high seismic areas.



FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to eliminate the usage of a
single top plate will help to maintain minimum quality of construction and performance
standards of structures and therefore need to be incorporated into the code to assure
that new buildings and structures and additions or alterations to existing buildings or
structures are designed and constructed in accordance with the scope and objectives of
the International Residential Code.

CRC Chapter 8 Roof-Ceiling Construction R8-01. Footnote “i” is added to Table
R802.5.1(9) of the 2010 Edition of the California Residential Code to read as follows:

i. Edge distances, end distances and spacings for nails shall be sufficient to prevent
splitting of the wood.

RATIONALE:

The number of nails required for the heel joint connection per Table R802.5.1(9) can be
excessive depending on the rafter slope, spacing, and roof span. This footnote is
intended to help prevent the splitting of connecting wood members when large numbers
of nail are required as stated in the National Design Specification for Wood Construction
(NDS).

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to require connecting members
to be of sufficient size will help to prevent splitting of connecting wood members and
therefore need to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed
and constructed in accordance with the scope and objectives of the International
Residential Code.

CRC Roof-Ceiling Construction R8-02. Section R802.8 of the 2010 Edition of the
California Residential Code is amended to read as follows:

R802.8 Lateral support. Roof framing members and ceiling joists having a depth-to-
thickness ratio exceeding 62 to 1 based on nominal dimensions shall be provided with
lateral support at points of bearing to prevent rotation. For roof rafters with ceiling joists
attached per Table R602.3(1), the depth-thickness ratio for the total assembly shall be
determined using the combined thickness of the rafter plus the attached ceiling joist.

RATIONALE:



This proposed amendment provides provisions to ensure that the ends of wood
members and the points of bearing have adequate lateral support to prevent rotation and
to help stabilized the members during construction. This proposed amendment is
consistent with and similar to requirements contained in the National Design
Specification for Wood Construction (NDS).

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to provide lateral bracing at the
ends of members will prevent rotation and stabilize the members during construction and
therefore need to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed
and constructed in accordance with the scope and objectives of the International
Residential Code.

CRC Roof-Ceiling Construction R8-03. Section R802.10.2 of the 2010 Edition of the
California Residential Code is amended to read as follows:

R802.10.2 Design. Wood trusses shall be designed in accordance with accepted
engineering practice. The design and manufacture of metal-plate-connected wood
trusses shall comply with ANSI/TPI 1. The truss design drawings shall be prepared by a
registered professional i jurisdiction—i i

RATIONALE:

Wood trusses are engineered structural elements that require engineered design and
calculations. This amendment provides clarifications that all wood truss design drawings
are to be prepared by a registered professional.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to require a registered design
professional will help ensure the proper design of wood trusses and therefore need to be
incorporated into the code to assure that new buildings and structures and additions or
alterations to existing buildings or structures are designed and constructed in
accordance with the scope and objectives of the International Residential Code.

CRC Roof-Ceiling Construction R8-04. Section R803.2.4 is added to Chapter 8 of the
2010 Edition of the California Residential Code to read as follows:

R803.2.4 Openings in horizontal diaphragms. Openings in_horizontal diaphragms
shall conform with Section R503.2.4.




RATIONALE:

Section R802 of the Code does not provide any prescriptive criteria to limit the maximum
roof opening size nor does Section R803 provide any details to address the issue of
shear transfer near larger roof openings. With the higher seismic demand placed on
buildings and structures in this region, it is important to ensure that a complete load path -
is provided to reduce or eliminate potential damages caused by seismic forces.
Requiring blocking with metal ties around larger roof openings and limiting opening size
is consistent with the requirements of Section R301.2.2.2.5.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to require specific detailing at
large roof openings is intended to address the poor performance of roof diaphragms with
openings and limit or reduce property damages during a seismic event and therefore
needs to be incorporated into the code to assure that new buildings and structures and
additions or alterations to existing buildings or structures are designed and constructed
in accordance with the scope and objectives of the International Residential Code.

Chapter 10 Chimneys and Fireplaces R10-01. Section R1001.3.1 of the 2010 Edition
of the California Residential Code is amended to read as follows:

R1001.3.1 Vertical reinforcing. For chimneys up to 40 inches (1016 mm) wide, four No.
4 continuous vertical bars_adequately anchored into the concrete foundation shall be
placed between wythes of solid masonry or within the cells of hollow unit masonry and
grouted in accordance with Section R609. Grout shall be prevented from bonding with
the flue liner so that the flue liner is free to move with thermal expansion. For chimneys
more than 40 inches (1016 mm) wide, two additional No. 4 vertical bars adequately
anchored into the concrete foundation shall be provided for each additional flue
incorporated into the chimney or for each additional 40 inches (1016 mm) in width or
fraction thereof.

RATIONALE:

The performance of fireplace/chimney without anchorage to the foundation has been
observed to be inadequate during major earthquakes. The lack of anchorage to the
foundation can result in the overturning or displacement of the fireplace/chimney.

FINDINGS:

Local Geological Conditions — The greater Los Angeles region is a densely populated
area having buildings and structures constructed over and near a vast array of fault
systems capable of producing major earthquakes, including but not limited to the recent
1994 Northridge Earthquake. The proposed modification to anchor masonry chimneys
into concrete foundation will reduce injuries, save lives, and minimize structural
damages and therefore needs to be incorporated into the code to assure that new
buildings and structures and additions or alterations to existing buildings or structures



are designed and constructed in accordance with the scope and objectives of the
International Residential Code.

Section R313.1 of the Residential Code is amended to read as follows:

R313.1 Where required. Approved automatic extinguishing systems shall be installed:

1. In all new R-2 occupancies.

EXCEPTIONS:
A) Detached Group U occupancies, providing the floor area does not

exceed 1000 square feet.
B) Other minor buildings and/or occupancies as approved by the Fire

Chief.

2. Existing Group R-2 Occupancies in which an addition of at least 50 percent of

the existing square footage takes place.

R313.1.1 Design and installation. Automatic residential sprinkler systems for R-2
occupancies shall be designed and instalied in accordance with NFPA 13D or NFPA
13R as amended by the Monrovia Municipal Code.

RATIONALE: Text repeats residential fire sprinkler requirements for new and existing R-
2 occupancies.

FINDINGS: Local climatic and geographic conditions - The City of Monrovia is located in
the County of Los Angeles, and is subject to long periods of dry, hot and windy climates,
which increase the chance of a fire occurring and predispose the City to large
destructive fires. These dry climatic conditions and winds contribute to the rapid spread
of even small fires originating in moderate density housing or vegetation. These fires
spread very quickly and create a need for increased levels for fire prevention and
protection.

The geographic layout and contours of the City of Monrovia create barriers for
accessibility for fire suppression forces. Due to the City's close proximity to major fault
lines, there is a significant possibility for multiple fires spreading out of control due to
ruptured gas lines and multiple structural collapses. Because of the major earthquake
hazard, and due to some older nonconforming buildings, it is necessary during the new
construction or building renovation to use the City ordinance to control and minimize
conditions hazardous to life and property, which may result from fire, hazardous
materials or an explosion.

Section R313.2 of the Residential Code is amended to read as follows:

R313.2 One- and two-family dwelling automatic fire systems. Approved automatic
extinguishing systems shall be installed:

1. In all new R-3 occupancies.
EXCEPTIONS:



A) Detached Group U occupancies, providing the floor area does not
exceed 1000 square feet.

B) Other minor buildings and/or occupancies as approved by the Fire
Chief.

2. Existing Group R-3 Occupancies in which an addition of at least 50 percent of
the existing square footage takes place.

R313.2.1 Design and installation. Automatic residential sprinkler systems for R-3
occupancies shall be designed and installed in accordance with NFPA 13D as
amended by the Monrovia Municipal Code.

RATIONALE: Text repeats residential fire sprinkler requirements for new and existing R- '
3 occupancies.

FINDINGS: Local climatic and geographic conditions - The City of Monrovia is located in
the County of Los Angeles, and is subject to long periods of dry, hot and windy climates,
which increase the chance of a fire occurring and predispose the City to large
destructive fires. These dry climatic conditions and winds contribute to the rapid spread
of even small fires originating in moderate density housing or vegetation. These fires
spread very quickly and create a need for increased levels for fire prevention and
protection.

The geographic layout and contours of the City of Monrovia create barriers for
accessibility for fire suppression forces. Due to the City's close proximity to major fault
lines, there is a significant possibility for multiple fires spreading out of control due to
ruptured gas lines and multiple structural collapses. Because of the major earthquake
hazard, and due to some older nonconforming buildings, it is necessary during the new
construction or building renovation to use the City ordinance to control and minimize
conditions hazardous to life and property, which may result from fire, hazardous
materials or an explosion.

Section R313.3 of the Residential Code is deleted in its entirety and amended to read
as follows: :

R313.3 Dwelling unit fire sprinkler systems. Dwelling unit fire sprinkler systems shall

be designed and installed in accordance with NFPA 13D or NFPA 13R as amended by

this section.

R313.3.1 NFPA 13R Sprinkler systems. Where allowed in buildings of Group R, up to

and including buildings four stories in height, automatic sprinkler systems shall be

installed throughout in accordance with NFPA 13R with the following additions:




A) Attics shall be fully sprinklered with quick-response intermediate

temperature heads.

B) Private garages shall be sprinklered and shall have a design density of

an_Ordinary Hazard Group 1 occupancy with a design area of two (2)

heads. Quick-response intermediate temperature commercial type heads

shall be used for the garage area.

R313.3.2 NFPA 13D Sprinkler systems. Where allowed, automatic sprinkler systems

installed in one-and two-family dwellings shall be installed throughout in accordance with

NFPA 13D with the following additions:

A) Attics containing forced air units shall have one or more quick-

response intermediate temperature sprinkler heads adjacent to each unit.

B) Attached private garages shall be sprinklered and shall have a

design density of an Ordinary Hazard Group 1 occupancy with a design

area of two (2) heads. Quick-response intermediate temperature

commercial type heads shall be used for the garage area.

RATIONALE: Section replaces fire sprinkler design requirements in California
Residential Code with Fire Department design criteria.

FINDINGS: Local climatic and geographic conditions - The City of Monrovia is located in
the County of Los Angeles, and is subject to long periods of dry, hot and windy climates,
which increase the chance of a fire occurring and predispose the City to large
destructive fires. These dry climatic conditions and winds contribute to the rapid spread
of even small fires originating in moderate density housing or vegetation. These fires
spread very quickly and create a need for increased levels for fire prevention and
protection.

The geographic layout and contours of the City of Monrovia create barriers for
accessibility for fire suppression forces. Due to the City's close proximity to major fault.
lines, there is a significant possibility for multiple fires spreading out of control due to
ruptured gas lines and multiple structural collapses. Because of the major earthquake
hazard, and due to some older nonconforming buildings, it is necessary during the new
construction or building renovation to use the City ordinance to control and minimize
conditions hazardous to life and property, which may result from fire, hazardous
materials or an explosion.



California Building Standards Code Chapter 1 Administration G1-01. Section
101.10 of the 2010 Edition of the California Green Building Standards Code is amended
to read as follows:

101.10 Mandatory and voluntary requirements. This code contains both mandatory
and voluntary green building measures. Mandatory and voluntary measures are
identified in the appropriate application checklist contained in this code. The mandatory
measures of Chapter 4 shall apply to new low-rise residential buildings. The mandatory
measures of Chapter 5 shall apply to all buildings which are not low-rise residential

buildings.
RATIONALE:

Under the existing definition of Low-Rise Residential Building, measures in the California
Green Building Standards Code would not be applicable to new residential buildings and
structures four stories and greater. With the proposed amendment for Low-Rise
Residential Building, this proposed amendment would allow application of the measures
in Chapter 5 and Appendix Chapter A5 for new residential buildings greater than six
stories. This proposed amendment would also allow applicability Chapter 5 and
Appendix Chapter A5 to OSHPD 3 occupancies.

FINDINGS:

Local Environmental/Climatic Conditions — The greater Los Angeles region is a densely
populated area having residential buildings constructed within a region where
environmental resources are scarce due to varying and occasional immoderate
temperatures and weather conditions. The proposed modification to require higher
efficiencies of energy usage and greater beneficial use of environmental material will be
achieved with the proposed expansion of the Mandatory and Voluntary requirements
and therefore need to be incorporated into the code to assure that new residential
buildings are designed and constructed in accordance with the scope and objectives of
the California Green Building Standards Code.

CGBSC Administration G1-02. Section 101.12 is added to the 2010 California Green
Building Standards Code to read as follows:

101.12 Fee for Mandatory Measures A fee of ten percent (10%) of the plan
check/permit fee shall be assessed to verify compliance with the mandatory measures of
the California Green Building Standards Code.

The following is added to the City of Monrovia Fee Resolution as follows:

Fee for Mandatory Measures. A fee of ten percent (10%) of the plan check/permit fee
shall be assessed to verify compliance with the mandatory measure of the California
Green Building Standards Code.

RATIONALE:
Due to the extra work it will take staff to review and verify compliance with the measures

in the new code, a recommended fee of 10% of either the permit and plan check is
proposed. While it is understood that each jurisdiction must determine what fee is



appropriate for their jurisdiction, the recommended 10% is a starting point. This amount
is based upon similar fees assessed for other supplemental reviews or inspection such
as accessibility or energy compliance. It may be used as a basis for justifying the
proposed fees based upon comparison to other similar fees as indicated above.

FINDINGS:

Local Administrative Finding — This amendment is necessary for administrative
clarification and does not modify a Building Standards pursuant to Sections 17958,
17958.5 and 17958.7 of the California Health and Safety Code. This amendment
establishes administrative standards for the effective enforcement of building standards
and therefore need to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed
and constructed in accordance with the scope and objectives of the California Green
Building Standards Code.

CGBSC Chapter Definitions 2 G2-01. Section 202 of the 2010 Edition of the California
Green Building Standards Code is amended to read as follows:

LOW-RISE RESIDENTIAL BUILDING. A building that is of Occupancy Group R and is
three_six stories or less, or that is a one- or two-family dwelling or townhouse.

.RATIONALE:

Under the existing definition of Low-Rise Residential Building, measures in the California
Green Building Standards Code would not be applicable to new residential buildings and
structures four stories and greater. This proposed amendment would allow application of
the measures in Chapter 4 and Appendix Chapter A4 for new residential buildings and
structures six stories and less.

FINDINGS:

Local Environmental/Climatic Conditions — The greater Los Angeles region is a densely
populated area having residential buildings constructed within a region where
environmental resources are scarce due to varying and occasional immoderate
temperatures and weather conditions. The proposed modification to require higher
efficiencies of energy usage and greater beneficial use of environmental material will be
achieved with the proposed expansion of Low Rise Residential Building and therefore
need to be incorporated into the code to assure that new residential buildings are
designed and constructed in accordance with the scope and objectives of the California
Green Building Standards Code.

CGBSC Definitions G2-02. Section 202 of the 2010 Edition of the California Green
Building Standards Code is amended to read as follows:

SUSTAINABILITY. Consideration of present development and construction impacts on
the community, the economy, and the environment without compromising the needs of
the future.

RATIONALE:



The 2010 California Green Building Standards Code contains the word “sustainable” but
does not define it. Although it is a term used in association with green building, the word
“sustainability” is often confused to mean the same as green building. The proposed
amendment allows clarity and distinguishing understanding while providing for a general
definition.

FINDINGS:

Local Administrative Finding — This amendment is necessary for administrative
clarification and does not modify a Building Standards pursuant to Sections 17958,
17958.5 and 17958.7 of the California Health and Safety Code. This amendment
establishes administrative standards for the effective enforcement of building standards
and therefore need to be incorporated into the code to assure that new buildings and
structures and additions or alterations to existing buildings or structures are designed
and constructed in accordance with the scope and objectives of the California Green
Building Standards Code.

CGBSC Chapter 4 Residential Mandatory Measures G4-01. Section 4.304.1 of the
2010 Edition of the California Green Building Standards Code is amended to read as

follows:

4.403.1 Irrigation controllers. Automatic irrigation system controllers for landscaping
provided by-the-builder and installed at the time of final inspection and shall comply with
the following:

1. Controllers shall be weather- or soil moisture-based controllers that automatically
adjust irrigation in response to changes in plants’ needs as weather conditions
change.

2. Weather-based controllers without integral rain sensors or communication
systems that account for local rainfall shall have a separate wired or wireless rain
sensor which connects or communicates with the controller(s). Soil moisture-
based controllers are not required to have rain sensor input.

RATIONALE:

The proposed amendment requires that weather-based or soil moisture-based irrigation
controllers shall be provided regardless of which entity provides and installs landscaping.
The proposed amendment will then capture a larger number of landscaping projects with
greater flexibility for water savings. The existing code requirement that conditions a
smart controller when landscaping is provided and installed at the time of final inspection
will remain as it appears in the California Green Building Standards Code.

FINDINGS:

Local Environmental/Climatic Conditions — The greater Los Angeles region is a densely
populated area having residential buildings constructed within a region where water
resource is scarce. The proposed modification to install weather-based or soil moisture-
based irrigation controllers for any new residential building subject to Chapter 4,
regardless of which entity provides landscaping, will allow greater efficiencies of outdoor
water-use and therefore need to be incorporated into the code to assure that new
residential buildings are designed and constructed in accordance with the scope and
objectives of the California Green Building Standards Code.”



Section 2. Chapter 15.20 of the Monrovia Municipal Code is hereby amended to
read as follows (sections not amended by this Ordinance shali remain in the Code):

“§ 15.20.010 FIRE CODE ADOPTED.

(A)  With the exception of the additions, deletions and amendments set forth in this
Chapter, Part 9 of Title 24 of the California Code of Regulations, comprising the
California Fire Code 200% 2010 Edition, which incorporates and amends the
International Fire Code 2066-2009 Edition, published by the International Code Council,

including Appendices Ghapter-+-Chapter4-and-A-through-G Chapter 4, and B through J
and the International Fire Code standards, is hereby adopted by reference as the Fire

Code of the city.

(B) . A copy of such code has been deposited in the office of the City Clerk and shall
be at all times maintained by the City Clerk for use and examination by the public.

§ 15.20.020 PURPOSE

The purpose of this code is to establish the minimum requirements consistent with
nationally recognized good practice for providing a reasonable level of life safety and
property protection from the hazards of fire, explosions, or dangerous conditions in new
and existing buildings, structures and premises and to provide safety to firefighters and
emergency responders during emergency operations. The titles to the various
secondary codes listed in Section 15.20.010 indicate more particularly the specific
purposes contributing to the safeguarding of life and property from the hazards of fire
and explosion.

§ 15.20.030 SUBSTITUTION OF TERMS

The following words and phrases used in the Fire Code shall have the meanings set
forth below whenever used in this Chapter:

For the word or phrase: Substitute:

City, agency or municipality City of Monrovia

Legislative body City Council

Fire Department City of Monrovia Fire
Department

Chief Fire Chief of the Monrovia Fire
Department

§ 15.20.040 SECTION 103.4 OF ARRENDI-CHAPTER 1 AMENDED—NON-
LIABILITY OF CITY OR OFFICIAL.

Section 103.4 of Appendix Chapter 1 of the Fire Code is hereby amended by adding
an opening paragraph to read as follows:



This code shall not be construed to hold the City or any officer or employee of the
City responsible for any damage to persons or property by reason of the inspection or
re-inspection authorized herein or failure to inspect or re-inspect or the permit issued as
herein provided or by reason of the approval or disapproval of any equipment authorized
herein.

§ 15.20.050 SECTION 108.1 OF ARRPENDIX CHAPTER 1 AMENDED—APPEALS TO
PLANNING COMMISSION.

Section 108.1 of Appendix Chapter 1 of the Fire Code is hereby amended to read as
follows:

Appeals to Planning Commission. Whenever the Chief of the fire department
disapproves an application or refuses to grant a license or permit applied for, or when it
is claimed that the provisions of the code do not apply or that the true intent and
meaning of the Code has been misconstrued or wrongly interpreted, the applicant may
appeal from the decision of the Chief of the fire department to the Planning Commission
of the City of Monrovia, as set forth in Section 2.52.060 of the Monrovia Municipal Code,
within thirty days from the date of the decision of the Chief.

15.20.060 SECTION 104.1 OF ARRPENDIX CHAPTER 1 AMENDED—PROSECUTION
OF ARSON STATUTE.

Section 104.1 of Appendix Chapter 1 of the Fire Code is hereby amended to read as
follows:

The fire code official is hereby authorized for the apprehension and prosecution of
anyone suspected of violating any fire law or arson statute, to enforce the provisions of
this code and shall have the authority to render interpretations of this code, and to adopt
policies, procedures, rules and regulations in order to clarify the application of its
provisions. Such interpretations, policies, procedures, rules and regulations shall be in
compliance with the intent and purpose of this code and shall not have the effect of
waiving requirements specifically provided for in this code.

§ 15.20.070 SECTION 103.3 OF ARRENDIX CHAPTER 1 AMENDED—PERSONNEL
POWERS.

Section 103.3 of Appendix Chapter 1 of the Fire Code is hereby amended by
changing the title to read “Fire prevention bureau and arson investigation unit personnel
and police” and to read as follows:

In accordance with the prescribed procedures of this jurisdiction and with the
concurrence of the appointing authority, the Chief shall have the authority to appoint fire
prevention personnel and arson investigators. Members of the arson investigation unit
shall, complete the requirements set forth in California Penal Code section 832 and have
the powers of a police officer in performing their duties.



§ 15.20.080 SECTION 3071 307.1.1 AMENDED—BONFIRES-AND-OUTDOOR
RUBBISH-FIRES. PROHIBITED OPEN BURNING.

Section 3071 307.1.1 of the Fire Code is hereby amended to read as follows:

Prohibited open burning.

Open burning that is offensive or objectionable because of smoke emissions or
when atmospheric conditions or local circumstances make such fires hazardous shall be
prohibited. No person shall dispose of any combustible waste material by burning, or
kindle or maintain any bonfire, rubbish fire, incinerator, or other outside non-permitted
fireplace or chimney, or authorize any such fire to be kindled or maintained on any lot or
parcel of land within the city without a written permit from the Chief of the fire

department.

RATIONALE: Section 307 details conditions under which open burning can be
performed such as approved portable outdoor fireplaces. Existing prohibition against
burning of rubbish remains.

FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of
Los Angeles, and is subject to long periods of dry, hot and windy climates, which
increase the chance of a fire occurring and predispose the City to large destructive fires.
These dry climatic conditions and winds contribute to the rapid spread of even small fires
originating in moderate density vegetation.

Section Deletion




§ 15.20.140 SECTION 903.2 AMENDED—AUTOMATIC SPRINKLER SYSTEMS.

Section 903.2 of the Fire Code is hereby amended to read as follows:

1. In all new buildings reqardless of the type of construction or occupancy.




EXCEPTIONS:
A) Detached Group U occupancies, providing the floor area does not exceed
1000 square feet.
B) Other minor buildings and/or occupancies as approved by the Fire Chief.

2. _In existing buildings with new occupancies as required by other sections of the
Fire Code.

RATIONALE: New text allows small detached garages/workshops with low fire load and
no life safety issues to be non-sprinklered.

FINDINGS: Local climatic and geographic conditions - The City of Monrovia is located in
the County of Los Angeles, and is subject to long periods of dry, hot and windy climates,
which increase the chance of a fire occurring and predispose the City to large
destructive fires. These dry climatic conditions and winds contribute to the rapid spread
of even small fires originating in moderate density housing or vegetation. These fires
spread very quickly and create a need for increased levels for fire prevention and
protection.

The geographic layout and contours of the City of Monrovia create barriers for
accessibility for fire suppression forces. Due to the City's close proximity to major fault
lines, there is a significant possibility for multiple fires spreading out of control due to
ruptured gas lines and multiple structural collapses. Because of the major earthquake
hazard, and due to some older nonconforming buildings, it is necessary during the new
construction or building renovation to use the City ordinance to control and minimize
conditions hazardous to life and property, which may result from fire, hazardous
materials or an explosion.

§ 15.20.170 SECTION 903.6 AMENDED—AUTOMATIC SPRINKLER SYSTEMS IN
EXISTING BUILDINGS.

Section 903.6 of the Fire Code is hereby amended to read as follows:

An automatic fire sprinkler system shall be installed throughout the following existing
buildings:

(a) Existing Group R, Division 1, 2, or 3 Occupancies in which an addition of at

Ieast 50 percent of the exnstmg square footage takes place (S\eﬂnkler—Feqwremen%s—fer

(b) Commercial buildings over 5,000 square feet when an addition is made.

(¢) Commercial buildings under 5,000 square feet when an addition is made that
will make the total area greater than 5,000 square feet.

(d) In buildings with new occupancies as required by other sections of the Fire
Code.



RATIONALE: Eliminates confusing text from previous threshold. Promotes purpose of
residential fire sprinkler systems as life safety systems meant for homes of all sizes.

FINDINGS: Local climatic and geographic conditions - The City of Monrovia is located in
the County of Los Angeles, and is subject to long periods of dry, hot and windy climates,
which increase the chance of a fire occurring and predispose the City to large
destructive fires. These dry climatic conditions and winds contribute to the rapid spread
of even small fires originating in moderate density housing or vegetation. These fires
spread very quickly and create a need for increased levels for fire prevention and
protection.

The geographic layout and contours of the City of Monrovia create barriers for
accessibility for fire suppression forces. Due to the City's close proximity to major fault
lines, there is a significant possibility for multiple fires spreading out of control due to
ruptured gas lines and multiple structural collapses. Because of the major earthquake
hazard, and due to some older nonconforming buildings, it is necessary during the new
construction or building renovation to use the City ordinance to control and minimize
conditions hazardous to life and property, which may result from fire, hazardous
materials or an explosion.

§ 15.20.190 SECTION 806.1.1 AMENDED-806-5-806-15-ADDED—CHRISTMAS
TREES.




Section 806.1.1 is hereby amended as follows:

806.1.1 Restricted occupancies. Natural cut trees shall be prohibited in Group A,
E -1, 1-2 1-2.1, 1-3, I-4, M, R-1, R-2 and R-4 occupancies.

EXCEPTIONS:

1. Trees located in areas protected by an approved automatic sprinkler system installed
in accordance with Section 903.3.1.1 or 903.3.1.2 shall not be prohibited in Group A, E,
M, R-1, and R-2.




2. Trees in unsprinklered areas of Group A, E, M, R-1 and R-2 occupancies when
treated with a flame retardant material that has been approved by the California State
Fire Marshal. Each tree treated with a flame retardant material shall bear a tag which
shows the date treated, name of the applicator, and the registration number of the flame
retardant material.

3. Trees shall be allowed within dwelling units in Group R-2 occupancies.

RATIONALE: Section 806.1.1 specifies occupancies where cut trees are allowed.
Amendment will maintain same retardant requirement for unsprinklered buildings but will
allow untreated trees in sprinklered areas as allowed in the new code. A separate
section has been created for specific Christmas Tree Lot requirements. Section
806.1.4.10 has been added to cover electrical requirements.

FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of
Los Angeles, and is subject to long periods of dry, hot and windy climates, which
increase the chance of a fire occurring and predispose the City to large destructive fires.
These dry climatic conditions and winds contribute to the rapid spread of even small fires
originating in moderate density housing or vegetation. These fires spread very quickly
and create a need for increased levels for fire prevention and protection. Natural cut
trees are subject to the local climatic conditions and can become extremely combustible
if adequate moisture levels are not maintained.

§ 15.20.195 SECTION 806.1.4 ADDED—CHRISTMAS TREE LOTS.

Sections 806.1.4.1 - 806.1.4.11 are hereby amended and added as follows:

Permit and Plan

806.1.4.1 A permit is required to establish, maintain or operate a Christmas tree lot.
Application for permit shall be submitted to the chief for approval. For Permits for
Christmas Tree Lots and Tents, Canopies and Temporary Membrane Structures, see

Chapter 24. '

806.1.4.2 No person, including a holder of an un-revoked general merchandise
license shall operate a Christmas tree lot without a permit issued pursuant to this
section. A permit shall not be granted if the chief reasonably determines that the
location or method of operation endangers life or constitutes a fire hazard. A permit may
be revoked if the provisions of these sections are not met or maintained.

806.1.4.3 A permit granted pursuant to this section shall be valid from November 15th
to December 25th of the year in which the permit is issued.

806.1.4.4 An applicant for a permit shall submit a dimensional plot plan of the
proposed location with the application. The plot plan shall show the location of the
Christmas trees, buildings, trailers, tents, temporary structures, aisle widths, fenced
areas, emergency exits and portable fire extinguishers,

Location



806.1.4.5 No person shall use any location for a Christmas tree lot where dry grass,
weeds, paper, combustible waste or other combustible materials exist.

806.1.4.6 Christmas trees shall not be located within 15 feet of any building, trailer,
structure or temporary building which is not necessary to the operation of the Christmas
tree lot.

806.1.4.7 Christmas trees shall not be located within 25 feet of any facility where

flammable or combustible liquids are produced, stored, handled or dispensed.

Fire Protection

806.1.4.8 Portable Fire Extinguisher. A minimum of (2) two 2A:10BC rated fire
extinguishers shail be provided. Travel distance to fire extinquishers shall not exceed 50
feet.

Sources of Ignition

806.1.4.9 Smoking or open flames shall not be permitted upon any Christmas tree
lot. Approved “NO SMOKING’ signs shall be posted as required,

806.1.4.10 An approved fused electrical source shall be provided. If extension cords
are used, they shall be a minimum size of 12-gauge wire, have grounding capabilities
and be UL (Underwriters Laboratories) approved for outdoor use. Extension cords shall

be in good condition without splices, deterioration or damage.

_Closure of the Christmas Tree Lot.

806.1.4.11 On January 5th, following the permit period, all cut, natural Christmas
frees, combustible materials, tents, trailers, temporary buildings and structures
associated with the Christmas tree lot shall be removed and the location shall be
cleaned to the reasonable satisfaction of the chief.

RATIONALE: Section 806.1.1 specifies occupancies where cut trees are allowed.
Amendment will maintain same retardant requirement for unsprinklered buildings but will
allow untreated trees in sprinklered areas as allowed in the new code. A separate
section has been created for specific Christmas Tree Lot requirements. Section
806.1.4.10 has been added to cover electrical requirements.

FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of
Los Angeles, and is subject to long periods of dry, hot and windy climates, which
increase the chance of a fire occurring and predispose the City to large destructive fires.
These dry climatic conditions and winds contribute to the rapid spread of even small fires
originating in moderate density housing or vegetation. These fires spread very quickly
and create a need for increased levels for fire prevention and protection. Natural cut
trees are subject to the local climatic conditions and can become extremely combustible
if adequate moisture levels are not maintained. Christmas tree lots are open to the public
and can create a large fire load due to the amount of vegetation on site.



Section Deletion

Section Deletion

Section Deletion




Section Deletion

§ 15.20.240 SECTION 2206.2.3 AMENDED CHAP:FER—ZZ—SEGIIQN—ZZOS—Z—M—AND
2206.2.3.2-ADDED—PROTECTED ABOVEGROUND TANKS.

Sections 2206.2.3 is hereby amended to read as follows:

2206.2.3 Protected aboveground tanks. The storage and dispensing of Class I, 11,
or 1A liguid motor fuels into the fuel tank of a motor vehicle from protected aboveground
tanks located outside buildings shall be limited to fleet vehicle motor fuel-dispensing
facilities except as approved by the chief on a site specific basis.

RATIONALE: Meets previous intent and uses same definition as Fire Code for fleet
vehicle motor fuel-dispensing facilities. Allows exceptions for the Chief. Two hour
definition is removed because aboveground tanks must already have a minimum 2-hour
rating to be listed as a “protected” tank.

FINDINGS: Local geographic conditions - The geographic layout and contours of the
City of Monrovia create barriers for accessibility for fire suppression forces. Due to the
City's close proximity to major fault lines, there is a significant possibility for multiple fires
spreading out of control due to ruptured gas lines and multiple structural collapses.



Because of the major earthquake hazard, it is necessary to control the number and size
of aboveground liquid fuel tanks in the City and minimize conditions hazardous to life
and property, which may result from fire, hazardous materials or an explosion.

§ 15.20.300 SECTION 47043 313.3 ADDED—RESPONSIBILITY FOR FIRE.
Section 4764-3-313.3 is hereby added to the Fire Code to read as follows:

Any person utilizing an internal combustion engine on any grass-covered or brush-
covered land shall be responsible for any emergency and response costs as a result of
such use, if the costs resulted from the person's intentional or careless acts, or if the
costs were caused by a defective or deficient spark arrester. If the person is a juvenile,
such person's parent or guardian shall be responsible for the costs.

RATIONALE: Relocating text to general precautions will cover the entire City area as
opposed to WUI area only.

FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of
Los Angeles, and is subject to long periods of dry, hot and windy climates, which
increase the chance of a fire occurring and predispose the City to large destructive fires.
These dry climatic conditions and winds contribute to the rapid spread of even small fires
originating in moderate density housing or vegetation. These fires spread very quickly
and create a need for increased levels for fire prevention in grass-covered or brush-
covered areas.

§ 15.20.310 SECTION 4707 4907 AMENDED—DEFENSIBLE SPACE.
Section 4707 49070f the Fire Code is hereby amended to read as follows:

47071 4907.1 Objective. Provisions of this section are intended to modify the fuel
load in areas adjacent to structures to create a defensible space within the hazardous

fire zone.

—4707-2 4907.2 Fuel modification. Fuel modification shall be provided within a
distance from buildings or structures as specified in Table 47-4 49-1. Distances
specified in Table 47~ 49-1 shall be measured along the grade from the perimeter or
projection of the building or structure.

Persons owning, leasing, controlling, operating, or maintaining buildings or structures
requiring defensible spaces are responsible for modifying or removing non fire-resistive
vegetation.

Ornamental vegetative fuel or cultivated ground cover, such as green grass, ivy,
succulents or similar plants used as ground cover, are allowed to be within the
designated defensible space provided they do not form a means of readily transmitting
fire from the native growth to any structure.



Trees are allowed within the defensible space provided that the distances between
crowns and crowns from adjacent trees, structures or unmodified fuel is not less than 15
feet (4572 mm). Trees shall be maintained free of dead wood and litter.

47073 4907.3 Fences. Fences requiring a permit in accordance with the Building
Code shall be constructed of noncombustible materials where located within the

defensible space.

TABLE 474 49-1
REQUIRED DEFENSIBLE SPACE

Wildland-Urban Interface Area | Fuel Modification Distance (feet)

Moderate hazard 30

High hazard 100
Extreme or very high hazard 200

The hazard rating shall be determined in accordance with N.F.P.A. 299 or legislative
action.

For 51:1 foot = 305 mm

4707-4 4907.4 Adjacent landowners. Persons owning, leasing, controlling, operating,
or maintaining land within the defensible space surrounding buildings or structures as
described in Table 47-4- 49-1 shall modify or remove non- fire resistive vegetation from
their land as necessary to provide the required fuel modification. Such persons may
satisfy the requirements of this section by permitting access to their property to persons
owning, leasing, controlling, operating or maintaining the neighboring property that is
improved with buildings or structures for the purpose of modifying or removing non-fire
resistive vegetation to provide the appropriate fuel modification. If such access is
provided, persons owning, leasing, controlling, operating or maintaining the neighboring
property that is improved with buildings or structures shall bear the duty to comply with
the requirements of this section.

RATIONALE: Section numbers changed, 2010 Fire Code has relocated WUI chapter.

FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of
Los Angeles, and is subject to long periods of dry, hot and windy climates, which
increase the chance of a fire occurring and predispose the City to large destructive fires.
These dry climatic conditions and winds contribute to the rapid spread of even small fires
originating in moderate density housing or vegetation. These fires spread very quickly
and create a need for increased levels for fire prevention such as defensible space and
fuel modification.

§ 15.20.320 SECTION 4744- 4914 ADDED—ACCESS.

Section 4714 4914 is hereby added to the Fire Code to read as follows:



SECTION 4714 4914 ACCESS

—4744-14 4914.1 Objective. The objective of this Section is to establish the minimum
requirements for emergency vehicle access for buildings and structures located in the
wild land-urban interface areas.

47142 4914.2 Subdivision Access. New subdivisions, as determined by this
jurisdiction, shall be provided with fire apparatus access roads in accordance with the
Fire Code and N.F.P.A. 299 and access requirements in accordance with Section 4744

4914.

471421 4914.2.1 Individual Structure Access. Individual structures hereafter
constructed or moved into or within wild land-urban interface areas shall be provided
with fire apparatus access in accordance with the Fire Code and N.F.P.A. 299 and
driveways in accordance with Section 4744:4-4914.4. Marking of fire-protection
equipment shall be provided in accordance with Section 4744-6 4914.6 and address
markers shall be provided in accordance with Section 4744.7-4914.7.

411422 4914.2.2 Existing Conditions. Existing buildings and structures shall be
provided with address markers in accordance with Section 4744-7 4914.7. Existing
roads and fire protection equipment shall be provided with markings in accordance with
Sections 47445 4914.5 and 4744-6-4914.6.

47143 4914.3 Restricted Access. Where emergency vehicle access is restricted
due to secured access roads or driveways or where immediate access is necessary for
life saving or fire fighting purposes, the code official is authorized to require a key box to
be installed in an accessible location. The key box shall be of a type approved by the
code official and shall contain keys to gain necessary access as required by the code
official.

—4744-4 4914.4 Driveways. Driveways shall be provided when access is not
available at least within 150 feet (45720 mm) from any portion of an exterior wall on
grade. Driveways shall provide a minimum unobstructed width of 12 feet (3658 mm) and
a minimum unobstructed height of 13 feet 6 inches (4115 mm). Driveways in excess of
150 feet (45720 mm) in length shall be provided with turnarounds. Driveways in excess
of 200 feet (60960 mm) in length shall be provided with turnouts in addition to
turnarounds. Driveway lengths shall not exceed one-half the approved maximum
access road length.

Vehicle load limits shall be posted at both entrances to bridges on driveways. See
the Fire Code for additional bridge requirements.

Driveway turnarounds shall cave inside turning radii of not less than 30 feet (9144
mm) and outside turning radii of not less than 45 feet (13716 mm). Driveways which
connect with a road or roads at more than one point may be considered as having a
turnaround if all changes of direction meet the radii requirements for driveway
turnarounds.



Driveway turnouts shall be an all-weather road surface at least 10 feet (3048 mm)
wide and 30 feet (9144 mm) long. Driveway turnouts shall be located as required by the
code official.

A driveway shall be defined as vehicular ingress and egress routes that serve no
more than two (2) buildings or structures, not including accessory structures, on one
parcel, containing no more than three (3) dwelling units.

EXCEPTIONS: When topography prevents appropriate fire apparatus access the
Fire Chief may consider additional fire protection systems, build-in fire resistive
construction or supplementary brush abatement measures, or all of the above, in lieu of
the minimum standards established. The Fire Chief or his/her designee shall have
discretion on acceptable requirements which shall not be subject to planning
commission review.

4744.5 4914.5 Marking of Roads. Approved signs or other approved notices shall
be provided and maintained for access roads and driveways to identify such roads and
prohibit the obstruction thereof or both.

All road identifications signs shall have minimum 4-inch high (102 mm) letters with
H2-ineh 1-1/2 inch (13 mm) stroke on a contrasting 6-inch high (153 mm) sign. Road
identification signage shall be mounted at a height of 7 feet (2134 mm) from the road
surface to the bottom of the sign.

4714-6 4914.6 Marking of Fire Protection Equipment. Fire protection equipment
and fire hydrants shall be clearly identified in a manner approved by the code official to
prevent obstruction.

4744-7 4914.7 Address Markers. All buildings shall have a permanently posted
address, which shall be placed at each driveway entrance and visible from both
directions of travel along the road. In all cases, the address shall be posted at the
beginning of construction and shall be maintained thereafter, and the address shall be
visible and legible from the road on which the address is located.

Address signs along one-way roads shall be visible from both the intended direction
of travel and the opposite direction.

Where multiple addresses are required at a single driveway, they shall be mounted
on a single post.

Where a roadway provides access solely to a single commercial or industrial
business, the address sign shall be placed at the nearest road intersection providing
access to that site.

RATIONALE: Section numbers changed, 2010 Fire Code has relocated WUI chapter.

FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of
Los Angeles, and is subject to long periods of dry, hot and windy climates, which
increase the chance of a fire occurring and predispose the City to large destructive fires.
These dry climatic conditions and winds contribute to the rapid spread of even small fires



originating in moderate density housing or vegetation. These fires spread very quickly
and create a need for increased levels of emergency access.

§ 15.20.330 APPENDIX-CHARTER-1,-§-104.41-AND-104.11-4-SECTION 104.11
AMENDED—AUTHORITY AT FIRES AND OTHER EMERGENCIES.

Appendix-Chapter-1,-§ Section 104.11 and-104-41-4 is amended to read as follows:
Authority at Fire and Other Emergencies

104.11. General. The chief or officer of the fire department in charge at the scene of
a fire or other emergency, including such fires and emergencies at industrial facilities
where a private fire brigade or a private fire department is established, involving the
protection of life or property or any part thereof, shall have the authority to direct such
operations as necessary to extinguish or control any fire, perform any rescue operations,
investigate the existence of suspected or reported fires, gas leaks or other hazardous
conditions or situations or of taking any action necessary in the reasonable performance
of duty. Command and control of the emergency shall be the responsibility of the
Monrovia Fire Department, with cooperation and technical or professional input provided
by appropriate private sector employees and/or management. In the exercise of such
power, the chief is authorized to prohibit any person, vehicle, vessel, or thing from
approaching the scene and is authorized to remove or cause to be removed or kept
away from the scene any vehicle, vessel or thing which could impede or interfere with
the operations of the fire department and, in the judgment of the chief, any person not
actually and usefully employed in the extinguishing of such fire or in the preservation of
property in the vicinity thereof.”

§15.20.335 SECTION 104.11.4 ADDED — FINANCIAL RESPONSIBILITY.,

104.11.4 Financial Responsibility. Any person who personally, or through another,
willfully, negligently, or in violation of law, sets a fire, allows a fire to be set. or allows a
fire kindled or attended by him/her to escape from his/her control, allows any hazardous
material to be handled, stored, disposed, of, or transported in a manner not in
accordance with this Code, State law or nationally recognized Standards. allows any
hazardous materials to escape from his/her control, allows continuation of a violation of
this Code is liable for the expense of fighting the fire including fire investigation or for the
expenses incurred during a hazardous materials incident, and such expense will be
charged against that person.




§ 15.20.340 APPENDIX D—FIRE APPARATUS ACCESS ROADS.

Appendix D-- Fire Apparatus Access Roads is amended and added to read in its
entirety as follows:

“Appendix D
Fire Apparatus Access Roads
(See CFC Section 503.2.1)

§ D101—GENERAL

D101.1 Scope. The provisions of Chapter 5, Section 503.2.1, apply unless specially
modified by this appendix. This appendix is intended to provide guidelines to be
considered by the chief when determining fire department access for commercial and
residential developments when onsite access is required. Approved alternatives for fire
department access include the needs of the local fire department and the following
sections.

§ D10—Minimum Specifications

D104.3.4 Multiple Access Provisions. The chief is authorized to require two or
more means of access in accordance with Section 503.1.2

D103.5.1 Access-control Devices. When required fire department access is
restricted by the installation of access-control devices, such devices shall be approved
by the chief, provide adequate clear width for fire department apparatus and be
maintained operable at all times.

D103.6 Signs. When motor vehicle parking is allowed on access roadways, such
parking shall not encroach into the fire department access roadway. When this provision
is compromised or restricted, the chief is authorized to require signage to indicate
parking restriction in accordance with Section 503.3.

D102.1 Access and loading. Access roadways or streets shall comply with the
provisions of Chapter 5, Section 503.2.1. Fire department access shall have an
unobstructed width of not less than 25 feet. Road widths shall be as approved by the
chief, or as follows:

(1) 25 feet wide when parking is not allowed on either side of the roadway,

(2) 28 feet wide when parking is not allowed on only one side of the roadway,
and

(3) 34 feet wide when parking is not restricted.

D106 D105.1 Aerial ladder access. When the height of a structure at the roof
eaves exceeds 27 feet or the capability of the fire department to access the roof safely



utilizing ground ladders, the location and width of access roadways shall be such that
truck mounted aerial ladders may be utilized. Aerial ladder access shall include the
ability to maneuver apparatus, deploy outriggers and provide proper climbing angles.
The minimum road width shall not be less than 30 feet, or as approved by the chief.

D103.4 Dead ends. Dead end fire department access road shall be in accordance
with Monrovia Fire Department Operations Manual “Fire Lanes”. For the purpose of the
apparatus maneuvering, the use of bulb or cul-de-sacs, hammerheads, “Y"-heads, or
other methods shall be subject to the capabilities of the fire apparatus, as required by
the chief.

D103.4.1 Cul-de-sacs. Cul-de-sacs shall be maintained clear and unobstructed,
allowing a turning radius that is consistent with the capabilities of the fire apparatus of
the fire department, subject to the approval by the chief.

EXCEPTIONS: When alternate methods and means relating turning around of fire
apparatus are provided, the provisions of this section may be modified by the chief.

D103.2 Grades. Fire apparatus roads shall not exceed 10 percent in grade.

EXCEPTIONS:

1. The chief is authorized to allow increased steepness of grade, depending on
the apparatus requirements of the fire department, when every building in the residential
development is provided with an approved automatic fire sprinkler system.

2. The chief may allow an increase of the maximum grade when other approved
fire protection measures are provided.

D103.6.3 Angles of Approach and Departure. The angles of approach and
departure for any means of access shall not exceed the design limitations of the fire
apparatus of the fire department , or 8 percent, whichever is greater.

D102.2 Surface. Fire apparatus access roads shall be designed and maintained to
ensure that all-weather driving capabilities are maintained in accordance with CFC
Section 503.2.3. When required by the chief, proposed alternate design criteria for an
“all-weather-surface” fire department access road or street, bearing the stamp of a
professional engineer shall be provided.

D103.6.4 Drainage. When sUbject to run-off damage, the chief is authorized to
require approved drainage.

RATIONALE: Correct section D105 to read D105.1, otherwise no changes.

FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of
Los Angeles, and is subject to long periods of dry, hot and windy climates, which
increase the chance of a fire occurring and predispose the City to large destructive fires.
These dry climatic conditions and winds contribute to the rapid spread of even small fires



originating in moderate density housing or vegetation. These fires spread very quickly
and create a need for increased levels of emergency access.

§ 15.20.350 SECTION 504.4 ADDED—PHOTOVOLTAIC SYSTEMS INSTALLATION
REQUIREMENTS.

Section 504.4 is hereby added to the Fire Code to read as follows:

504.4 Photovoltaic system installation requirements.

504.4.1 Signage. Approved signage shall be provided at the following locations:
1. Direct Current Conduit, Raceways, Enclosures, Cable Assemblies, and
Junction Boxes

a. Marking should be placed on all interior and exterior DC conduit, raceways.
enclosures, and cable assemblies, every 10 feet, at turns and above and/or
below penetrations and at all DC combiner and junction boxes.

b. Marking should read - “CAUTION: SOLAR CIRCUIT”

2. DC Disconnect

a. Signage should read — “PV SYSTEM - DC DISCONNECT”

3. INVERTER:
a. Signage should read — “PV SYSTEM — INVERTER — WARNING:
ELECTRICAL SHOCKHAZARD”

4. AC DISCONNECT:

a. Signage should read — “PV SYSTEM — AC DISCONNECT”

5. Permanent directory or plague providing location of service disconnecting
means and photovoltaic system disconnecting means, if not located at the same
location.

504.4.2 Emergency access pathways. Emergency access pathways shall be
provided for photovoltaic system installations as follows:

1. Residential Systems:
EXCEPTIONS: Photovoltaic systems on detached garages and/or pool

houses.

a. Residential Buildings with hip roof layouts: Modules should be located in a
manner that provides 3’ wide clear access pathway from the eave to the ridge on
each roof slope where modules are located. The access pathway should be
located at a structurally strong location on the building (such as a bearing wall).
b. Residential Buildings with a single ridge: Modules should be located in a
manner that provides 3’ wide access pathways from the eave to the ridge on
each roof slope where modules are located.

c. Hips and valleys: Modules should be located no closer than 1.5’ to a hip or a
valley if modules are to be placed on both sides of a hip or valley. If the modules
are to be located on only one side of a hip or valley that is of equal length then
the modules may be placed directly adjacent to the hip or valley.

d. The modules should be located no higher than 3’ below the ridge.

2. Commercial Systems:

a. Should be over structural members.




b. Centerline axis pathways should be provided in both axes of the roof.
Centerline axis pathways should run on structural members or over the next
closest structural member nearest to the center lines of the roof.
c. Should be straight line not less than 4’ clear to skylights and/or ventilation
haiches.
d. Should be straight line not less than 3’ clear to roof standpipes.
e. Should provide not less than 3’ clear around roof access hatch with a single
minimum 4’ clear pathway to parapet or roof edge.
f. Arrays should be no greater than 150 feet by 150 feet in size measured in
either axis.
g. Pathway width options between array sections should be either:

1) 8’ or greater in width.

2) 4 or greater in width and bordering on existing roof skylights or
ventilation hatches.

3) 4 or greater in width and bordering 4’ x 8’ “venting cutouts” every 20’
on alternating sides of the pathway.

3. Ground Mounted Arrays:
a. A clear brush area of 10’ is required for ground mounted photovoltaic arrays.

RATIONALE: Creates access and signage requirements for all new photovoltaic system
installations.

FINDINGS: Local climatic conditions - The City of Monrovia is located in the County of
Los Angeles, and is subject to long periods of dry, hot and windy climates, which
increase the chance of a fire occurring and predispose the City to large destructive fires.
These dry climatic conditions and winds contribute to the rapid spread of even small fires
originating in moderate density housing or vegetation. These fires can spread to
structures via inadequately protected attics which will require fire suppression activities
to commence on rooftops. Access and signage requirements for photovoltaic systems
will ensure firefighter safety and aid rapid response to fires.

§ 15.20.360 SECTION 510.3 AMENDED—EMERGENCY RESPONDER RADIO
COVERAGE IN EXISTING BUILDINGS,
Section 510.3 of the California Fire Code is amended to read as follows:

510.3 Emergency responder radio coverage in existing buildings. Existing

buildings that do not have approved radio coverage for emergency responders

within the building shall be equipped with such coverage according to one of the

following:

1. Wherever an existing wired communication system cannot be repaired oris
being replaced, or where not approved in accordance with Section 510.1,
Exception 1.

2. Whenever total additions result in an increase of more than 5000 square feet
in the total floor area, including mezzanines or additional stories, regardless
of ownership. Additions shall be cumulative with each application for buiiding
permit from January 1, 2011.

RATIONALE: Creates thresholds for existing buildings to come into compliance for
providing emergency responder radio coverage.



FINDINGS: Local climatic, geographic, and topographic conditions - The City of
Monrovia is located in the County of Los Angeles, and is subject to long periods of dry,
hot and windy climates, which increase the chance of a fire occurring and predispose the
City to large destructive fires. These dry climatic conditions and winds contribute to the
rapid spread of even smalll fires originating in moderate density housing or vegetation.
These fires spread very quickly and create a need for adequate emergency responder
radio coverage.

The geographic layout and contours of the City of Monrovia create barriers for
accessibility for fire suppression forces. Due to the City's close proximity to major fault
lines, there is a significant possibility for multiple fires spreading out of control due to
ruptured gas lines and multiple structural collapses. Because of the major earthquake
hazard, adequate emergency responder radio coverage is necessary for meeting the
City’s life safety needs.

The water supply (domestic and fire flow) system within the City is directly affected by
the topographical layout of Monrovia. The distribution system consists of high-low
pressure and gravity systems zones, which carry the water from various reservoirs and
storage tanks to different zones via water pipes. These street mains consist of high-
pressure lines and low pressure lines where the pressure and flows are adequate in
most of the areas of the city. This variation of pressure causes major problems to
development, as well as fire suppression forces. Adequate emergency responder radio
coverage is necessary for suppression forces to communicate levels of water supply
during an emergency incident.

§ 15.20.360 VIOLATIONS

Any person, firm, entity, or corporation violating any of the Fire Code or failing to comply
with any of the mandatory requirements of the Fire Code shall be guilty of a
misdemeanor and upon conviction thereof shall be punished as provided in Section
1.16.010 of this Code. Each such violator shall be guilty of a separate offense for each
and every day during any portion of which any violation of any provision of the Fire
Code, or any failure to comply with a mandatory requirement of the Fire Code, is
committed, continued or permitted to continue by any such violator, and he or she shall

be punished accordingly.”

SECTION 3. The City Council hereby finds that the foregoing modifications to
the State Codes adopted in this Ordinance are reasonably necessary to protect the
health, safety, and general welfare of the residents of the City due to the local climatic,
geological and topographical conditions identified above as to each such modification.

SECTION 4. All inconsistencies between this Ordinance and the various Codes
adopted in this Ordinance are changes, modifications, amendments, additions or
deletions thereto authorized by California Health and Safety Sections 17958.5 and
17958.7.

SECTION 5. To the extent the provisions of this Ordinance are substantially the
same as previous provisions of the Monrovia Municipal Code, these provisions shall be



construed as continuations of those provisions and not as new enactments. Nothing in
this Ordinance shall waive or excuse any violation of law existing as of the date this

Ordinance is adopted.

SECTION 6. If any section, subsection, subdivision, paragraph, sentence,
clause or phrase of this Ordinance or any part hereof or exhibit hereto is for any reason
held to be invalid, such invalidity shall not affect the validity of the remaining portions of
this Ordinance or any part thereof or exhibit thereto. The City Council of the City of
Monrovia hereby declares that it would have passed each section, subsection,
subdivision, paragraph, sentence, clause or phrase hereof, irrespective of the fact that
any one or more sections, subsections, subdivisions, paragraphs, sentences, clauses or
phrases be declared invalid.

SECTION 7. The City Clerk shall certify to the adoption of this Ordinance, post
and/or publish according to applicable law, and shall transmit a certified copy of this
Ordinance to the California Building Standards Commission forthwith.

INTRODUCED this 16th day of November, 2010.

PASSED, APPROVED, AND ADOPTED this 7th day of December, 2010, by the
following vote:

AYES: Councilmembers Garcia, Shaw, Shevlin, Mayor Pro Tem Adams, Mayor Lutz

NOES:
ABSTAIN:
EXCUSED: N
/é%é/ / U
nk ayor
City df Monpfavia
ATTEST: APPRO FORM:
Alice D. Atkins, CMC, City Clerk Craig A. Sfeele, City Attorney

City of Monrovia City of Monrovia



STATE OF CALIFORNIA )
COUNTY OF LOS ANGELES )
CITY OF MONROVIA )

I, ALICE D. ATKINS, CMC, City Clerk of the City of Monrovia, California, do hereby
certify that the foregoing is a true and correct copy of Ordinance No. 2010-16; it has
been published pursuant to law:; and was duly adopted and passed at a regular meeting
of the City Council on the 7th day of December, 2010, by the following vote:

AYES: Councilmembers Garcia, Shaw, Shevlin, Mayor Pro Tem Adams, Mayor Lutz

NOES:
ABSTAIN:
EXCUSED:

ATTEST:

OO o

Alice D. Atkins, CMC, City Clerk
City of Monrovia




I, Alice D. Atkins, CMC, City Clerk of the City of Monrovia,
County of Los Angeles and State of California, do hereby
certify the foregoing to be a full, true and correct copy as the
same appears of record, and that | have carefully compared
the same with the original.

IN WITNESS WHEREOF, | have hereunto set my hand and

gagixed the seal of the City of Monrovia this ¢/ day of
2 ih Des”, 2010.

QA==

A
~Alice D. Atkins, CMC, City Clerk, City of Monrovia




